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OBSERVATIONS ON 104 CASES OF ANTERIOR 
POLIOMYELITIS TREATED IN SOUTH 
AUSTRALIA.* 


By E. F. 
Adelaide, 
AND 
Lois H. Davison, 


Physiotherapist attached to the South-Eastern Clinic 
for Crippled Children, Adelaide. 


THESE observations are the result of testing 104 patients, 
who had had anterior poliomyelitis, five years after the 
initial attack. Each patient was then given a thorough 
muscle examination and a complete check-up of posture. 


All the patients contracted the disease at the time of 
a record epidemic in 1937 in South Australia, when 
162 patients were treated at the Adelaide Children’s 
Hospital during part or the whole of their illness. This 
record is of 104 patients who responded to the request 
for reexamination and whose clinical notes were found 
to be accessible and informative. 


1This article dealing with the treatment of poliomyelitis 
anterior acuta in the physiotherapy department of the Adelaide 
Children’s Hospital, and the final five-year examination of 
104 children, is the work of one of us (Lois Davi son), who 
was senior physiotherapist at the time. The number of 
cases was sufficiently small for the children to be under the 
close supervision and control of one person, which insured 
that the ewe given was of a uniform standard. The 
other’s (E. West’s) function as medical officer was of a 
consultative nature only, and he can claim to have helped only 
in a minor ay, as with suggestions for re et cetera. 
Military duties prevented him from participating during the 
latter portion of the period. 


It is satisfactory to note that all but one of the patients 
either are earning their own living or will be able to 
do so after leaving school. It was considered that 
73 patients were unaffected in their ability to earn their 
living though some of these, because of mild postural 
defects, might tire easily. 

Fifteen patients were considered able to undertake any 
but hard manual work; 15 would have to undertake 
light and probably sedentary work; while it was con- 
sidered doubtful whether one child could do any work, 
as both upper limbs had recovered poorly. All the 
patients examined were able to walk about, although in 
some cases extensive splinting was necessary to make 
this possible. 

As a result of the examination one girl was found to be 
doing work which was too hard for her. She had 
difficulty in fixing her shoulder because of a slightly weak 
trapezius, and the scrubbing which she had to do as a 
wardsmaid was making her excessively tired. This is 
mentioned to demonstrate the value of adequate follow- 
up in all cases, however good a recovery the patient 
appears to have made. It is hoped that throughout the 
report this point will become increasingly obvious. 

In the presention of this survey, the following plan has 
been adopted: a brief outline of treatment employed, 
comprising massage, heat, muscle reeducation; a descrip- 
tion of the system of muscle testing and charting used; 
an account of splinting, with some details of types of 
splints and the numbers of patients wearing each 
particular type; a copy of the posture chart used for the 
final test; the general results of posture examination; the 
detailed results of posture examination with emphasis on 
scoliosis; the detailed results of muscle reeducation and 
some results of the treatment of individyal muscles; a 
summary of observations made from the results. 

It must be understood that this report does not include 
anything of the early hospital treatment, but refers only 
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to action after the patient had been transferred to the 
physiotherapy department of the Adelaide Children’s 
Hospital. 

OUTLINE OF TREATMENT. 


Massage. 

Except in a few cases, as a preliminary to muscle 
reeducation, massage was not used. Where pronounced 
circulatory disturbance was found, light effleurage was 
given before reeducation was begun. 


Heat. 

Some form of heat—warm baths before treatment, in a 
few cases, and infra-red irradiation in others—was 
applied to patients when circulation was poor, especially 
in the winter time. 

Under-Water Treatment. 

Under-water treatment in the pool was completely 
dispensed with, as it was believed that more accurate 
and careful reeducation could be given on a table with 
the use of a powdered treatment board to eliminate 
friction and to make use of gravity in the treatment. 
Previous experience had also convinced us of the 
impossibility of controlling trick movements in under- 
water treatment. 

Muscle Reeducation. 

Reeducation which aimed at the restoration of muscle 
power in the affected muscles was the main treatment 
given. Before treatment was begun, as thorough an 
examination of the muscular system was undertaken as 
the condition of the patient would allow; the strength of 
the muscles was then charted. The system of charting 
will be described in detail later. The face muscles were 
also examined for any abnormalities. 

When possible individual muscles were isolated in 
their actions, and when that was not possible the strength 
of muscle groups was assessed. 

Suitable positions were chosen for the testing of the 
strength of the affected muscle or muscle groups, and 
attempts were made to secure a contraction, the patient 
being encouraged to perform the task of which the muscle 
or group was capable. Care was taken to guard against 
over-tiring of the muscles and against trick movements 
which would cause deformity and prevent return of power 
to the weak muscles. A smooth, powdered three-ply 
board was used, which eliminated friction and could be 
inclined according as gravity was required to help or 
resist the movement. 

Emphasis was placed on intelligent cooperation from 
the patient, and if the child was old enough he was 
encouraged to take an interest in his own muscles and 
to know what they could do. Prevention of deformity 
was emphasized, and to this end weak muscles were 
splinted in the correct position to favour their recovery 
and to prevent the ill-effects of imbalance of muscle 
strength. 

Postural reeducation played a large share in treatment. 
One of the important reasons for the widespread use 
of a frame, even in mild cases, was to prevent the patient 
from taking up a poor position in bed, which would lead 
to postural errors with possible resultant deformity. 
Corsets were also widely used as a means of helping 
good posture, while the teaching of the “feel” of good 
posture and its maintenance occupied part of all treatment 
sessions. 

Frequency of Treatment. 

Treatment was given five and occasionally six times 
a week while the patients were in hospital. As out- 
patients most patients had treatment twice a week and 
a few three times a week. Those patients who were not 
walking were brought to the hospital by ambulance, with 
a nurse in attendance. 


Restoration of Mobility. 
While it was recognized that restoration of mobility 
in joints was necessary for return of muscle power, 


mobility was considered of secondary importance to muscle 
strength. Patients who showed signs of stiffness in any 


joint were given active movemert once and sometimes 
twice a day, the object being to teach active contraction 
of the muscle or muscle group in order to induce 
relaxation of the antagonist group; but such movements 
were stopped short of severe pain, and forced passive 
movements were avoided. 

The results show this policy to have been wise, as 
there was only one case of limited flexion of the spine 
in the lumbar region. This patient, a girl, was admitted 
on a frame to the hospital from a country hospital; she 
had had no muscle reeducation until she arrived at the 
Adelaide Children’s Hospital some months after the onset 
of the disease. 

There were eight cases of contracture of the tendo 
Achillis. One of these patients had had unorthodox 
treatment except for a period of four months, and the 
case will be described in the section on “Variations in 
Treatment”; the second was allowed early weight-bearing 
before being admitted to the hospital for splinting, and 
he also had not reported for a periodic examination es 
requested. The third was a severely affected child wearing 
a celluloid jacket and gluteal support, and the contracture 
was not severe enough to cause inconvenience, The fourth 
patient had 35% function of the tibialis anticus and would 
eventually require a tendon transplantation. (See next 
heading, “Muscle Testing and Charting”, for explanation 
of the percentage used here.) With such a pronounced 
degree of imbalance, contracture of the calf muscle was 
considered to be inevitable once normal activity com- 
menced. The next child had 80% of power in the tibialis 
anticus. She was mildly affected and had been discharged 
from treatment early, and it was thought that more 
frequent examination might has prevented the condition. 
She was referred for stretching of the muscle and appli- 
cation of a fixed plaster cast. The sixth patient was 
also recommended for stretching of the tibialis anticus, 
the imbalance in this case also being only slight. The 
seventh patient showed residual weakness of the quad- 
riceps, the original strength being 10% and the fina) 
strength 45%; the original strength of the adductors was 
25% and the final strength 35%; the original strength 
of the gluteus medius was 35% and the final strength 
80%; and the original strength of the gluteus maximus 
was 50% and the final strength 80%. There was no 
return of power in the tensor fascia femoris. No imbalance 
of foot muscles was present to account for the contrac- 
ture, as they were all normal. This boy had discarded a 
ealiper and was walking remarkably well, in view of the 
early severity of symptoms and the amount of residual 
weakness. In the case of the last of these patients the 
tibialis anticus muscle, which had a tendency to contract 
from the beginning, may need stretching later, although 
it is doubtful if the deformity will progress as the 
strength of the gastrocnemius is only 60%. There were 
two periods of eleven months and sixteen months when 
this child did not report regularly, and this neglect could 
account for the development of the contracture. 

These cases are described in order to show that slight 
weakness of the dorsifiexors will allow the gastrocnemius 
to contract once weight-bearing has begun. In all but 
one of these cases treatment had not continued through- 
out the five years. If examinations had been more 
regular, stretching by means of a night shoe could have 
been begun or recommended. Besides the extra treat- 
ment these patients would require for stretching of 
the gastrocnemius, the effect of the tight muscle on their 
standing position had to be considered. In the posture 
examination four of them were seen to have a postural 
curve. One had a lumbar dorsal curve (she had had 
only four months’ treatment at the hospital without weight- 
bearing). One patient was weight-carrying only on one 
leg; but spinal curves were at that stage normal. One 
patient had a fairly good posture, and the posture of the 
severely affected patient was not affected as she was so 
thoroughly splinted. 


Muscle Testing and Charting. 
The method of muscle charting employed was, with a 


few slight modifications, that used by Henry Kendall, of 
Baltimore, United States of America. Observations of 
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this method of muscle charting, made during an extended 
visit to the Children’s Hospital School, Baltimore, United 
States of America, convinced one of us (L.H.D.) that it 
is more accurate than other systems, although possessing 
some obvious disadvantages. 

The following is a guide to the scale used: 

0: No contraction felt in muscle. 
10%: Contraction felt but no apparent movement. 
20%: Movement through partial arc with gravity eliminated. 
35%: Movement through full arc with gravity eliminated. 
50%: Movement through full are against gravity. 
60%: Movement through full arc against gravity with a 

minimum of resistance. 

80%: Movement through full arc against gravity with a 


medium amount of resistance. 
100%: Movement through full are against gravity with 
maximum of resistance (normal). 


Most of the patients transferred from the Metropolitan 
Infectious Diseases Hospital were given a muscle test 
before leaving that institution. However, there were 
difficulties in making a thorough examination so early. 
In some cases, especially when the patient was very 
young, it was necessary to examine the child several 
times before charting the muscles, while other patients 
were too ill to be moved enough to allow an accurate 
estimate to be made. It was therefore decided to assess 
results from the first test given after the patient’s 
admission to the Adelaide Children’s Hospital. In some 
pac some degree of improvement had already taken 
place. 

After the first test, the muscles were charted once 
a month for a time, then at intervals of two and three 
months, At a later date those patients who were no longer 
attending the physiotherapy department for regular treat- 
ment were tested whenever they reported, often at 
intervals of six and twelve months. 


Splinting. 


The Frame. 

All except ten of the patients were placed on a frame, 
with the object of giving complete rest to the whole 
muscular system. This frame, modelled on the Jones 
abduction frame, had several features which were planned 
to do this more effectively. The curved side pieces were 
found inadequate to hold the pelvis firmly and were 
constantly breaking as the patient was lifted in and out, 
so that a cage arrangement was planned, which held the 
pelvis fairly satisfactorily. The position of the legs varied 
from that of slight abduction as in norma) lying to wide 
abduction for weakness of the abductors. 

No provision for foot pieces was made on the frame, and 
this oversight proved beneficial, in that foot plaster 
splints were made to fit each patient in the appropriate 
position. These were then bolted to the side bars of the 
frame.. This entailed a great deal of plaster work, but 
was an added precaution against the development of 
deformity. 

In order to overcome the difficulty of maintaining 
knock-knee bandages efficiently, long leg plaster splints 
were applied by means of three-point pressure, above 
and below the knee with counter-pressure at the knee 
so as to correct any tendency to genu valgum; at first 
they were reserved for special patients, but later they 
were generally used. Arm pieces on the frame were 
of malleable iron which could be bent as required. The 
arms were abducted 75° and were kept bandaged to the 
finger tips if any muscle weakness was present in the 
elbow flexors or extensors or in the muscles of the wrist 
or hand. For back shoulder muscles or deltoid weakness 
freedom of the forearm was sometimes allowed during 
part of the day, depending on the severity of the paresis 
and the length of time since the onset. 

The relative importance of muscles was borne in mind— 
for example, unless there was pronounced weakness of 
the triceps as compared with the elbow flexors, the latter 
were always favoured. 

Stress was laid on the correct position of the head in the 
frame so that the chin should not approximate to the 
sternum. In order to prevent rotation of the head when 
there was imbalance of the sterno-mastoids, round side 


checks or webbing straps attached to the circumference of 
the head piece and done up over the forehead were 
fixed to the frames. However, the best method of ensuring 
rest for persistently weak neck flexors or for preventing 
torticollis proved to be a plaster case into which the 
head and shoulders fitted. These cases were worn inside 
the head piece of the frame. 

One of the strongest reasons for the use of a frame 
was that, apart from a plaster bed, it is the only means 
of splinting neck muscles. A large proportion of these 
patients originally had weak neck flexors. The results 
show that 77 of them had normal neck flexors at the 
final test. Of the 27 who showed residual weakness, 22 
had only slight weakness (80% to 90%), three had 
strength from 60% to 70%, and two had strength just 
below 50%. In order that neck flexors should be classed 
as normal, it was necessary for the patient to be able to 
raise the head while lying, keeping the chin in, and to 
keep the head raised to the count of 30. 

Thirty-seven patients showed residual weakness of the 
sterno-mastoids; 23 had strength estimated as 80% 
to 90%, in seven cases the estimate was 60% to 80%, 
in two patients it was 50% to 60%, and in five it was 
50%. Only three patients had torticollis, though 23 
showed imbalance of the sterno-mastoids, slight in nearly 
all cases. 

Forty-nine patients were already on a frame when 
admitted to the Adelaide Children’s Hospital, while 
45 were placed on a frame after their arrival there. 


Corsets. 

Corsets were supplied to 74 of 104 patients. Each child 
was fitted individually, and whilst he was recumbent the 
corset served the dual purpose of splinting the abdominal 
muscles (it was applied for even slight weakness) and of 
helping to hold the pelvis more firmly on the frame. 
Straps from the corset were done up to the sides of the 
frame. For any localized weakness—for example, for the 
“funnelling” due to weakness of the oblique abdominals— 
extra pads of soft basil were stitched on to the inside of 
the corset. An extra piece over the lower part of the 
abdomen, sewn on to the outside of the corset, gave an 
upward lift to the abdominal contents by means of a 
slightly upward pul] through the buckle at either side. 
This extra piece was sometimes repeated at the top for 
“flaring” of the ribs or over the corvexity of a curve 
if scoliosis was present. 

Corsets which were worn only when the patient was 
standing had steels moulded to the normal lumbar curve, 
to which a lower extra piece was strapped, helping to 
correct lordosis. These were applied, even if no pro 
nounced paralysis was present, because of the loss of 
the postural refiex due to recumbency, and were worn 
until the patient could maintain good posture by himself. 
All children wearing corsets were given breathing exer- 
cises regularly. 


Gluteal Supports, Calipers, Short Leg Irons. 

In the application of apparatus for weight-bearing a 
conservative method of treatment was adopted. Muscles 
were splinted when the child first began to walk if there 
was any fear that deformity might develop from the 
weakness, and if it was considered that by such help 
at that stage the muscle would show further improvement. 
In some cases it would have been impossible for the 
patient to stand or walk unaided by splints. 

Gluteal Supports.—To splint a weak gluteus mazimus, 
and to prevent the typical lurch backwards or the side- 
ways lurch associated with a weak gluteus medius, a body 
support composed of two encircling bars, one at the 
nipple line and the other at the crest of the ilium, with 
a bar at the centre of the back, was attached to an 
ordinary walking caliper. A joint at the side prevented 
any sideways movement but allowed the patient to sit. 
If the gluteus marimus was weak, causing backward 
lurching, the joint was locked during walking. A corset 
was sometimes attached to the splint and fastened to the 
centre bar. 

In severe cases when considerable involvement of the 
trunk was present, a celluloid jacket was worn with one 
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or two calipers attached, jointed at the sides. Such 
patients were thus able to walk in greater comfort and 
with less deformity than could be expected with less 
splinting. One child wore a jacket and also two calipers. 


This girl had intercostal paralysis and complete paralysis 
of the rectus and the oblique abdominal muscles, which did 
not recover at all. 

The following outline (Table I) will show the extreme 
severity of the paralysis in her case. The first figure in 
each case represents the initial charting, the second the 
result of the final test, and thus the table indicates the 
improvement which had taken place in five years. Without 
adequate splinting she must have become bedridden, and 
yet when splinted and dressed she managed to hide the 
kyphosis and scoliosis which were obvious without the splint. 
The pronounced imbalance of the quadratus lumborum—_0% 


TABLE I. 
Left Leg. Right Leg. 
Initial Final Initial Final 
Charting. Test. Charting. Test. 
ice 20 Normal 5 50 
Homotrings 308 Normal 5 20 
Abductors 5 0% 5 0 
0 40% 0 0 
Bartorius 0 0% 09 0 
Quadriceps 20 Normal 0 0% 
medius 0 60% 0 0 
maximus oe 20% 0% 0% 
Tensor fascia femoris 0 50% 0% 40% 


on one side and normal on the other—was the primary cause 
of the scoliosis which developed. Because of the severe 
involvement of the whole right leg and the 20% strength of 
the gluteus mazimus on the left, this girl was unable to 
stand or walk without support. She is a complete answer 
to the criticism levelled at splinting of such patients. All 
joints were extremely flexible, adding to the difficulties of 
preventing deformity. Her morale was good, and when last 
heard of she was working in a florist’s shop. 


Gluteal supports were worn by seven children, five of 
whom had discarded them by the time of the final test. 

Calipers.—Calipers of the Thomas type were worn 
by 14 children. 

One child wore calipers on both legs. This child’s 
muscle chart showed the following weakness (Table II). 
She had considerable involvement of the right lower leg 
muscles with very little recovery and some recovery in 


TABLE II. 
Left Leg. Right Leg. 
—_— Initial Final Initial Final 
Charting. Test. Test. 

Biceps femoris .. 0 50 0 70 
Inner 0 0 70 
Adductors $e 0 09 0 0 
Tensor fascias femoris 0 80 0 60 
Psoas 0 35 0 35 

riceps de 0 0% 0 0 
Senous medius .. 5 80 5 80 
Gluteus mazimus .. Normal Normal Normal Normal 


the left lower leg muscles. Involvement of the upper 
limbs was also present, necessitating the wearing of an 
abduction splint. The recovery of the abdominal muscles 
was uneven—the rectus improved from 25% to 30%, the 
obliques deteriorated from 35% to 20%. The child had a 
dorsi-lumbar curve due to this imbalance. Owing to the 
extensive paralysis it was not thought possible to splint her 
more firmly by means of attaching her celluloid jacket to a 
gluteal splint, and it is a matter for conjecture whether the 
scoliosis would have been less severe had it been possible 
for this to be done. 

This case also demonstrates the need for adequate 
splinting; without any quadriceps on either side, the 
patient was unable to stand without the aid of the calipers, 


but with the splints on she managed to walk fairly well. 
Calipers, jointed at the knee, will enable her to sit 
with bent knees when she has grown sufficiently to 
warrant the expense. Eight of the children had discarded 
their calipers by the time of the final test. All splints 
were discarded gradually and under supervision to ensure 
that no retrogression took place. 

Short Irons.—Short irons with T straps attached to 
either inside or outside irons, in order to favour invertors 
or evertors, were worn by five children, and some of those 
wearing gluteal supports or calipers also had T straps 
attached. 

Neck Splints. 

Although, as has been pointed out, a large proportion 
of patients originally had weak neck muscles, only two 
children wore extra support for neck muscles after they 
had begun walking. This took the form of a wire cage, 
which fitted well down over the shoulders and followed a 
line just above the chin and lower jaw, above the ear 
and around the back of the head. It was found to be 
only partially satisfactory. 

The splint was applied to these children with the idea 
of preventing torticollis, and it was successful in the case 
of one boy, in spite of the pronounced imbalance between 
the left and right sides (left, recovery from 10% to 
70%, right, recovery from 10% to 45%). The second 
child developed slight torticollis, although in view of 
the imbalance (left, recovery from 35% to 50%, right, 
recovery from 40% to 90%) the result could be called 
fairly satisfactory. 

Hand Splints. 

Plaster hand splints and splints made of leather 
encircling the forearm and laced up were worn by 
13 patients. For general weakness the hand was bandaged 
over a splint made by covering a ball of cotton wool with 
a slab of wet “Cellona” bandage. After the patient’s 
hand had been pressed on to the wet ball to make 
indentations, this ball was incorporated in a slab of 
“Cellona” on which the forearm could rest. 

To favour the lumbricals a slab was made to rest 
the hand with the wrist in slight hyperextension, the 
fingers straight and slightly parted, the knuckles flexed. 
The thumb was splinted in position. 

To favour the abductor brevis only, a small slab was 
placed down the radial side of the forearm, the thumb 
being abducted and rotated in. The tip of the thumb was 
left free. To favour the opponens, the terminal phalanx 
of the thumb was kept extended and a small plaster 
splint encircled the thumb and could be slipped on and 
off as required. 

To favour the extensor digitorum, a slab was made 
to rest the hand, the wrist being in slight hyperextension 
and the fingers fully extended. All the 13 patients had 
discarded hand splints when examined, and with the 
exception of one child had functionally useful hands. 


Double Abduction Splints. 

In order to prevent postural scoliosis from developing 
as a result of the weight of the splint, after weight- 
bearing had commenced, abduction splints to rest the 
shoulder muscles were double-sided. In cases in which 
the splint was worn for a long period a single splint 
was allowed after the child had become stronger and 
the posture was satisfactory. 

Thirteen children wore double abduction splints for 
varying periods, and at the final test all had discarded 
them. Three of these children had scoliosis. The deltoid 
muscle in the first case showed no return of power, and 
the shoulder was arthrodesed. The scoliosis was the 
direct result of the repetition of abduction of the arm 
by means of rotation of the scapula and the accompanying 
side flexion of the trunk. However, the advantages of 
a useful arm outweighed the disadvantages of the 
deformity. The second patient had no return of power 
in either deltoid. The back shoulder muscles on both 
sides were very weak, and while the whole of the right 
arm was completely paralysed, the left hand was useful 
and could be raised to the face by means of the strong 
brachio-radialis and pronator teres, which had a strength 
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of 50%. This movement, without any abduction of the 
shoulder, encouraged the scoliosis. The third patient was 
also severely paralysed and made a good recovery in the 
shoulder muscles—the deltoid recovered to normal. The 
scoliosis, with: the primary curve in the lumbar region, 
was caused by the 70% strength of the gluteus medius. 

It would seem, therefore, that the careful policy of 
using double-sided abduction splints was justified, as there 
was no case of scoliosis when the deltoid recovered, and 
in no case could the scoliosis conceivably be due to the 
use of a splint to rest the shoulder muscles. 


Plaster and Celluloid Jackets. 


Four patients wore plaster jackets to correct incipient 
scoliosis. At the final posture check-up, one of these had 
no scoliosis, one had a long “C” curve which disappeared 
when the patient was wearing a caliper, the third had a 
slight postural curve, and the fourth had a right dorsal 
“L” lumbar curve which needed further treatment in a 
jacket. Three severely affected patients wore celluloid 
jackets, one of them with abduction splints attached to rest 
both deltoid muscles. 


Duration of Immobilization. 

No definite ruling can be given as to the length of time 
during which patients were given complete rest. This 
varied from two to six months in the milder cases, and 
was up to twenty-two months in the most severe case. 

Generally it can be said that treatment was fairly 
conservative. If it was possible to protect a muscle 
adequately, weight-bearing was begun earlier than if this 
was impossible. Muscles were always protected by splints 
to begin weight-bearing when deformity might be expected 
to develop. It was never the policy to wait until the 
deformity had developed and then attempt to correct it. 

The return to normal activity was accomplished 
gradually, even in the milder cases, training in correct 
standing and walking being given before free walking 
was allowed. 

Patients were removed from the frame gradually—the 
final stage being complete freedom in the morning and 
afternoon, with a two-hour rest period on the frame in 
the middle of the day. 


PosTtuRE EXAMINATION. 
The following is a copy of the posture chart used for 
the final examination. 


Posture in standing— 


Anterior Position 


Knees 
Trunk 


Lateral Position 


Trunk 


Balance 

Flexibility. 

Measurements— 

L Calf 


General Results of Posture Examination. 

In order to assess the results of the posture check-up, 
some comparison should be made with normal Australian 
school children. The results of a survey of school 
children in the Adelaide Hills, showed that 47% needed 
specialized treatment for postural defects by a trained 
Physiotherapist. If it is borne in mind that these were 


apparently normal children, the results obtained in 
cases of acute anterior poliomyelitis will by comparison 
appear satisfactory. 

Posture correction was emphasized from the early 
days of recumbency and throughout the gradual return 
to normal activity; part of every treatment period was 
spent in teaching the patient the sense of good posture, 
firstly in lying, then as the patient progressed, in sitting 
and standing in front of a mirror. 

Before the examination was begun the patients were 
classed according to the type of body posture possessed 
into groups as follows: “stocky” (9), intermediate (58), 
slender (37). It should be remembered that the slender 
and to a less extent the intermediate type would be pre- 
disposed to postural errors. 

The final results are as follows: excellent posture, two 
subjects; good posture, 18; satisfactory posture (merely 
showing slight defects which did not require further 
treatment), 51; defective posture requiring further treat- 
ment with the hope of improvement, 27; severely defective 
posture, needing splinting to prevent deformity from 
progressing, six (all patients with scoliosis). 


Detailed Results of Posture Examination. 

The following are the detailed results of posture 
examinations. 

Feet.—Flat anterior arch, 77 cases. Flat longitudinal arch, 
35 cases. 

Knees.—Slight genu valgum, 20 cases. Genu valgum, 17 
cases. Hyperextended knee, two cases. Slight genu varum, 
two cases. Genu varum, five cases. Genu recurvatum, one 
case (no recovery of quadriceps—controlled by caliper). 

Trunk.—No displacement; straight back, 30 cases. Slight 
lordosis, 14 cases. Lordosis, 27 cases. Marked lordosis, nine 
cases. Slight kypho-lordosis, six cases. Kypho-lordosis, 13 
cases. Kyphosis, two cases. Over-carriage, three cases. 
Scoliosis: Postural (eliminated when apparatus worn), eight 
cases. Postural, 13 cases. Structural, 13 cases. 

Head and Neck.—Good position, 64 cases. Slightly poking 
chin, 13 cases. Chin forward, 27 cases. 

Flezibility Tight hamstrings, 30 cases. Limited flexion, 
lumbar region, one case. Limited lateral flexion, four cases. 

Length of Legs.—Half an inch of shortening, six cases. 
Three-quarters of an inch of shortening, four cases. One 
inch of shortening, five cases. One and a half inches of 
shortening, one case. Two inches of shortening, one case. 
Two and a half inches of shortening, one case. 


The examinations were made with the patient in the 
uncorrected position, and when possible without apparatus; 
patients were given time to take up the habitual standing 
position. 

Owing to the emphasis placed on postural correction 
throughout the treatment, a large number of patients 
with minor defects could correct them and maintain the 
correction. When this was not so and the errors were 
pronounced, a further course of postural reeducation was 
suggested. 

Feet. 

The number of flat anterior arches was high; but the 
number of longitudinal arches classed as “flat” was 
satisfactory, in view of the lengthy period of recumbency 
of most patients. 

As a precautionary measure against flat feet, all 
patients had the heels of their shoes crooked and elongated 
when they first began weight-bearing, unless the imbalance 
of muscle strength required them to be built in any 
other way, and this policy has borne results. When 
calipers and gluteal supports were worn, the heel of the 
leg without the caliper was usually crooked because of 
the extra weight it was required to take. 


Knees. 

In all cases when genu valgum was present it was 
bilateral, with the exception of one case. In this case 
there was residual weakness of the thigh muscles, as 
follows: quadriceps, recovery from 20% to 60%; inner 
hamstrings, recovery from 10% to 60%; biceps, recovery 
from 0% to 40%; tensor fascia, recovery from 20% 
to 60%. The caliper had been discarded, as it was 
considered that maximum recovery had been reached. 


| 
| 
: 
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Trunk. 

Some comment should be made on the nine cases of 
severe lordosis. Only three of these patients had pro- 
nounced weakness of abdominal muscles (50% or under), 
making it necessary for them to be splinted by a corset. 
Two patients were wearing calipers and corsets which 
corrected the lordosis effectually; one had neck flexors with 
40% strength and no recovery in a deltoid muscle, which 
would account for the posture in standing, as the abdominal 
muscles were normal. Three patients had slight weakness 
of the abdominal muscles (80% on either side). 

As has been stated earlier, corsets were worn by a large 
proportion of patients who had only slight weakness of 
the abdominal muscles, in order to assist in the reeducation 
of posture. 

Scoliosis.—BHight of the patients with postural scoliosis 
were straight when wearing their apparatus (calipers or 
built-up shoes); thus demonstrating the value of adequate 
splinting. Of the 13 other cases of postural scoliosis, 
two were due to uneven distribution of weight with a 
tight tendo Achillis, and have been described earlier. 

Six were caused by a slightly weak gluteus medius 
(80% to 90%). In all but one of these there was no 
sign of a limp from the weak muscle, and a positive 
Trendelenburg sign was obtained only after the muscle 
was tired; but the slight weakness had resulted in a 
postural curve. The condition of all these patients was 
considered satisfactory when they were discharged from 
hospital with “no disability”. All were recommended for 
further treatment, and it was considered that the prospects 
were excellent for improvement. The need for regular 
testing of patients even mildly affected by acute anterior 
poliomyelitis is brought out by the fact that eight of these 
patients had been discharged from hospital—two had 
been discharged with slight disabilities, one did not 
cooperate and stayed away from treatment, while one 
had remained in hospital only for a few months and had 
had “unorthodox” treatment. Only one child was having 
treatment at the time of the test. The second interesting 
point demonstrated is the number of slightly weak glutei 
medii which caused scoliosis. Amongst the cases of 
structural scoliosis were four very severe cases; these 
children were extensively splinted, and their condition 
could be considered satisfactory in that the deformity 
was adequately held and should not rapidly grow worse. 
These children could all walk fairly well with the aid 
of splints and were all having regular treatment. Two 
children were advised to recommence treatment; one 
should wear a jacket for a further period. One boy, whose 
shoulder had been arthrodesed, was considered to be in 
a satisfactory condition, in that in spite of the deformity 
he had a functionally useful arm. Another with a slight 
cervico-dorso-lumbar curve had had long and continuous 
treatment for weak neck muscles and _ considerable 
imbalance of the sterno-mastoids. These two boys were 
reporting at regular intervals. Two patients who had 
structural scoliosis caused by the severe involvement of 
one leg had had private treatment since leaving hospital. 
One had been discharged to the country fifteen months 
from the onset of the disease; he thus had had much 
less treatment than a child as severely affected would 
have had who remained under the hospital’s care. One 
child could be said to have developed scoliosis unneces- 
sarily, in that he had one inch of shortening and a 
quadriceps with 35% strength, for which no provision 
was made. He was one of three patients included in this 
report who had left the hospital and had unorthodox treat- 
ment. 

To sum up the facts demonstrated by the cases of 
scoliosis: 

1. When there was pronounced involvement of trunk 
muscles, especially of the abdominals, scoliosis developed 
in spite of splinting and treatment. 

2. The deformity was held and prevented from rapidly 
increasing by jackets and reeducation. 

8. When pronounced involvement of one leg and 
shortening were present, the onset of structural scoliosis 
was prevented by adequate splinting for weight-bearing. 

4. When adequate splinting was not carried out in 
weight-bearing, scoliosis developed. 


5. Regular examinations over a long period are necessary 
to prevent the development of deformities. Patients 
earlier thought to be fit for discharge from hospital were 
found to have developed scoliosis. 

Flezibility—The results with regard to flexibility seem 
to indicate that when treatment was given regularly 
in accordance with the method outlined, stiff joints were 
not a complication. No forced movement was imposed 
on any stiff joints. The small number of the cases of 
limited flexibility of the spine is satisfactory, in view 
of the fact that 94 patients were immobilized on frames, 
However, it must be stressed that all children were 
removed from the frame at least once a day for bathing 
and reeducation. The one patient with limited flexion 
in the lumbar region was a severely affected child who 
had been admitted to the hospital a little later than 
usual. The same patient had less than the average 
amount of treatment, going to the country after fifteen 
months. 

Length of Legs.—Where there was one inch or more of 
shortening in the legs, all the patients had severe involve- 
ment of the short leg; but when there was less than one 
inch of shortening, with one exception the residual 
weakness was slight. In one case there had at no time 
been any appreciable weakness of the shorter leg. 


DETAILED RESULTS OF MUSCLE REEDUCATION: SOME 
RESULTS OF REEDUCATION oF INDIVIDUAL MUSCLES. 
The Deltoid. 

The final test given for the deltoid was double arm 
abduction, a two pound weight being held. Slight weak- 
ness of the muscle was indicated by lagging of the affected 
arm behind the good arm after continuous effort, with 
probable hitching of the shoulder by the trapezius in an 
attempt to take over the work of the deltoid. 

Of the finally normal deltoids of which the strength 
was originally 50% or under, four had had 20% of power, 
seven had had 35% of power and 28 had had 50% of power. 


The results in the case of deltoids which did not return 
to normal power are as follows (Table III). The original 
charting is given first, the final test second. When 
necessary the anterior, middle and posterior fibres are 
charted separately. In every case “splint” indicates that 
a double abduction splint was worn for some period. 
No patient was still wearing a splint at the time of 
examination. 

The following is a summary of the results in these 
21 cases: 

Normal function of arm: thirteen patients (fifteen 
deltoids); slight weakness, discernible only after continuous 


effort. 
Good function of arm: three patients. 


Fair function of arm: three patients (four deltoids). 

Poor function of arm; no appreciable recovery: two cases 
(three deltoids). One of these patients had an arthrodesis 
of the shoulder, but the second has only one hand with poor 
function—no return of power in the other hand. 

Of the five deltoids charted as “0%”, only one showed 
useful return of power; but when there was originally 
at least 20% of power, three deltoids returned to normal 
function, one to good function, two to fair function. 
Four deltoids which originally had 20% strength com- 
pletely recovered. 

Opponens Pollicis. 

Of the finally normal opponens pollicis of which the 
strength was originally 50% or under, one had had 20% 
of power, four had had 35% of power, ten had had 50% 
of power. 

Residual Weakness of Opposition Movement. 

In order to gain an idea of the residual weakness in 
opposition movement of the thumb, percentages of recovery 
of both opponens and abductor pollicis are given. The 
latter abducts the thumb, preparatory to opposition across 
the palm. Since this opposition movement is of para- 
mount importance for the function of the hand (and 
is indeed the most important movement in the upper 
limb), if there was any weakness of the thenar eminence, 


XUM 
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TsBLE III. 
Left. Right. | 
Case Number. | Splint. Remarks. 
Initial Test. Final Test. Initial Test. Final Test. | 
és 50% 80% | 
II 60% 90% 
Ill Nil 80% Slight weakness missed at 
| original test. 
IV 50% 90% Splint 
Vv ere 60% 80% 50% 90% Splint 
VI 35% 90% | Splint 
VII 35% 80% 
VIII 20% 90% 
30% A. 70% | | 
Mi. 60% 
P. 20% } 
xI 35% 80% Splint Normal function; posture 
| excellent. 
XII 20% 60% Splint 
XIII 20% 80% | Splint Working for two years as 
carpenter. 
XIV 35% 35% 20% 40% H Splint. 
XV 35% 80% | Splint 
XVI % 80% | Splint 
XVII 5% A. 50% | No record of 
20% splinting 
XVIII 0% 0% Splint Shoulder arthrodesed. 
xIx 0% 80% 20% 40% | Splint 
0% A. 0% 0% A. 0%} | Spiint Only one hand useful. 
M. 0%? M. 5%? 
20%! P. 10%? 
XXI 0% 0% | | splint. Arthrodesis to be performed 
| 


anterior fibres; ‘“‘M’’, middle fibres; ‘“‘P’’, posterior fibres. 


even only slight general weakness, splints were applied 
as soon as possible. (See Table IV.) 
The following is a summary of these 12 cases: 


Normal function of thumb... .. 6 patients 
Good function of thumb .. .. 3 patients 
Fair function of thumb .. .. 2 patients 
Poor function of thumb (both 

hands) 1 patient 


Among the results classed as “good”, one thumb had been 
arthrodesed with good result, and one child with no 
abductor pollicis opposed the thumb by “tricking” with 
flexor longus pollicis, so obtaining a useful hand. 


Gluteus Medius. 

Of the finally normal gluteus medius muscles, of which 
the strength was originally 50% or under, 28 had had 
50% of power, 25 had had 35% of power, six had had 
20% of power and two had had under 20% of power. 
It should be particularly noted that the figures represent 
muscles, not patients. Many patients originally had 
weakness in both glutei medii. 


Residual Weakness of the Gluteus Medius. 


Since the gluteus medius is such an important muscle 
in weight-bearing, and since weakness of this muscle 
produces an ugly limp, efforts were made to splint it 


carefully. On the frame the leg was placed in wide 
abduction, while a gluteal support was usually worn when 
weight-bearing was begun if the strength of the muscle 
was less than 60%. Correct standing and walking were 
taught during treatment periods. Patients were then 
allowed a short period of unsupervised walking, beginning 
at five minutes three or four times a day and gradually 
increasing the time. If the patients became tired and 
began to limp, or if Trendelenburg’s sign was elicited, 
they were taken off weight-bearing for a further period. 
Their initial and final strengths are as shown in Table V. 

The most interesting fact to emerge from analysis of 
the results of gluteus medius involvement is the number 
of cases of postural scoliosis attributable to slight weak- 
ness of this muscle (six cases). In one case there 
had been a slight limp which the child lost; but in the 
others no limp had been present at any time. However, 
the gluteus medius tired on activity, when Trendelenburg’s 
sign could be elicited. In none of the six cases had a 
splint been considered necessary in weight-bearing. One 
of the patients was considered to be so mildly affected 
that he was not put on a frame. At the time of final 
examination, one of these six patients was still having 
regular treatment; the other five patients were advised to 
undergo a further caurse of posture correction with 
expectation of good results. 


TABLE IV. 
Left. Right. 
Opponens Pollicis | Abductor Pollicis Opponens Pollicis. Abductor Pollicis. 
Case Number. 

Initial Final | Initial Final Initial =| Final Initial nal 

Test. Test | Test. Test Test | Test. Test. Test 

— | = 0% | 80% 

II 60% 80% | 50% 80% 

Ill 50% 80% 50% 70% ~ 

IV 40% 80% | 40% 80% = | 

VII 5% 35% 20% 35% — 
= — 20% 80% 20 0% 
IX sal = 20 0% 

| m | | | | % 


3 
; 
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| 
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| 
| 
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| 
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Summary. 

1. One hundred and four subjects of poliomyelitis were 
given a posture check-up and a muscle examination 
approximately five years after the initial attack. 

2. Ninety-four patients were put on a frame to ensure 
complete rest for the muscular system. Neck muscles, 
which were often affected, were splinted by this means. 
Twenty-seven subjects showed residual weakness of neck 
flexors; in 22 of these the weakness was only slight. 

3. A conservative method of treatment was adopted in 
splinting patients for weight-bearing. Gluteal supports, 
calipers and short irons with T straps were used with the 
aim of preventing deformity. 

4. This policy was successful in preventing scoliosis in 
eight subjects who wore splints or built-up shoes. Of the 
13 who wore double abduction arm splints, none developed 
a scoliosis which was caused by the splint. 

5. None of the patients was unable to walk. Adequate 
splinting allowed some severely paralysed patients to 
walk who could not have done so without splints. 


TABLE V. 
Left Leg. Right Leg. 
Case Remarks. 
Number. | Initial | Final | Initial | Final 
Test. Test. Test. Test. 
I 0% 60% 0 20% Splint used. 
II 0 20% | Splint used. 
Ill 0% 0% 40 Normal | Splint used. 
IV 20 70% 
Vv 5 45 
VI! 10 80 10 80 
VII | 30 50 _ _ Splint used. 
VIII 20 80 
Ix 20 80 Scoliosis. 
x —- _ 80 80 Postural scoliosis. 
XI 25 80 
XII | 25% 60% 25 35 Severe scoliosis; no splint; 
left hospital’s care. 
XIII a _ 10 50% | Splint used; scoliosis. 
XIV' 30 80% 
XV _: _ 26 0 Splint. 
XV 35% 80% 60 70 Scoliosis. 
XVII 35 80 Scoliosis. 
XVIII ‘ 60 80 
XIX | 40% 90% 
36% 80% | Scoliosis. 
XXI | 50% 40% =: = Scoliosis; no splint. 
XXII 70 80 Postural scoliosis. 
XXIII 50 90 Postural scoliosis. 
XXIV 50% 90% 85 80 
XX 10 0 Splint. 
XXVI 55 90 Postural scoliosis. 
XXVII | 60% 80% 
XXVIII 70 Postural scoliosis. 
XXIX — _ 60 80 Postural scoliosis. 
XXX | 60% 80% 
XXXI 50% 80% 


6. In four cases in which a tightness of the calf muscles 
developed from slight weakening of the tibialis anticus, 
further stretching and a fixed plaster cast are needed. 
These patients either had “unorthodox” treatment or 
were discharged from hospital early. Regular examina- 
tions may have prevented the contractions. 

7. Stiff joints were not a complication, when the method 
of treatment was as outlined. 

8. The results of the posture examination show that 
two patients had excellent posture and 18 good posture, 
51 did not require further treatment for their slight 
defects, 27 needed further treatment with hope of improve- 
ment, and six had pronounced defects needing splinting to 
prevent the deformity from progressing. 

9. Thirty-nine deltoid muscles were originally rated 
as 50% or under in strength and returned to normal 
strength; 21 patients had residual weakness of one or 
both deltoids. Of these, 13 had normal function in 
the arm, three good function, three fair function and 
two no recovery. 

10. Fifteen opponens muscles were originally rated as 
50% or under in strength and returned to normal strength; 
12 subjects had residual weakness of opposition movement; 
six of these had normal function, three good function, 
two fair function and one poor function in both hands. 


11. Sixty-one glutei medii were originally rated as 
50% or under in strength and recovered to normal; 
31 patients had residual weakness of the gluteus medius. 
Twenty of these had only slight weakness. 

12. Six cases of postural scoliosis were due to a slightly 
weak gluteus medius. None of these patients had a limp, 
and none had worn a gluteal splint. Five of them had 
already been discharged from hospital and had to be 
recommended for further treatment. More frequent 
examinations would have detected the condition <¢arlier. 

13. Seventy-three patients were unaffected in their ability 
to earn their living. Only one patient was considered 
unable to earn her living at all. 
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FURTHER OBSERVATIONS ON DENTAL DEFECTS IN 


INFANTS SUBSEQUENT TO MATERNAL RUBELLA 
DURING PREGNANCY. 


By Mervyn W. Evans, B.D.S., D.D.Sc. (Adelaide) ,' 


From the Institute of Medical and Veterinary 
Science, Adelaide. 


In an earlier paper® I recorded the dental defects 
found in a group of thirty-four children whose mothers 
had contracted rubella during pregnancy. The field has 
now been broadened to embrace sixty-seven such children 
including the original thirty-four. The results of the 
investigation are set out in this paper. 

Many of the children were examined twice during the 
eighteen months in which this survey was being made. 
Of the children studied in South Australia who were 
born subsequent to maternal rubella, only 60% presented 
themselves for dental examination. Nevertheless the 
number is thought to be sufficient to warrant the 
conclusions drawn later in this work. 

The time of eruption of the teeth, the degree of dental 
caries and the degree of hypoplasia form the main 
considerations of the present study. Gingivitis, restricted 
arch formation and convulsions recorded earlier® are 
omitted, as their incidence varies but little in this group 
from normal. For purposes of classification the 
abnormalities have been graded according to their extent 
as follows: ‘“~—’, negative; “+”, mild; “++”, moderate; 
“+44 severe. Their presence in each case was assessed 
by means of (i) clinical observation, (ii) an examination 
with mirror and probe, and (iii) information furnished 
by the mothers, especially with regard to tooth eruption. 


Results. 

Originally®® it was considered that the congenital 
malformations were virtually confined to infants whose 
mothers had suffered from German measles at some period 
during the first three months of pregnancy. Later 
investigations led to modification of this view to include 
the first four months.” In a previous paper® dental 
abnormalities were reported to be prevalent among the 
children whose mothers were infected during the first 
three months of pregnancy. The present work confirms 
the earlier observation, and the period in which the 
abnormalities are to be found does not appear to embrace 
the fourth month. 

Only the results of investigation of the 45 children 
whose mothers had contracted rubella during the first 
three months of pregnancy are shown in Table I. The 


1 Work done with the aid of a grant from the National Health 
and Medical Research Council, Australia. 
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TABLE I. 
Analysis of Congenital Dental Defects in Infants Subsequent to Maternal Rubella in Pregnancy. 
| Dental Defects. 
| of Infant Tooth Eruption. } 
| Case | Pregnancy 
Group.) Number ; | at Onset Associated Defects. of Dental | Tooth | Restricted 
| Sex of of | Examina- First | Hypo- | Form Arch Caries. 
| Subject. | Maternal | tion. Tooth Eruption | plasia. | Ab- Forma- | 
Rubella. | (Months.) | Eruption. | Grading. _ Index. | | normality tion, 
(Months.) | (Months.) | | 
62 M. | Early in | Deaf-mutism, heart disease. | 45 | | 
2 M. | Bilateral cataract, heart 20 + | = - 
disease, cryptorchidism, 31 9 + | 17/20 | + + - - 
microcephaly. | | 
75 M. 24 Heart disease, pyloric stenosis. 74 4 - | 1 | - - - - 
1 F. Bilateral cataract, _deaf- 33 r++ 4 
mutism, mental deficiency, | 45 | 12 | +++ 18/20 | + | + } - - 
H microcephaly | } | 
64 F Left-sided cataract, micro-| 10 | No teeth eS - | =- | = 
| cephaly. | 30 13 } +++ | 10/20 | + + | - | - 
[4 F, | Left-sided cataract, heart | 44 | 
| | disease, microcephaly. | 55 9 | 1 + } - 
A | 65 F. Bilateral cataract, heart dis- 11 | No teeth, + 0/2 - | 
H | ease, microcephaly. 29 | 11 ++ 16/20 - = - | - 
| | cephaly. 36 15 | +++ 16/20 
5 F. 1 Deaf-mutism, high arched | 52 | 
| palate, heart disease, micro- | 62 9 - 1 - - + as 
| cephaly. ' 
8 F. | 91 Bilateral cataract, mental de- 21 No teeth) +++ | 016 | - 
high arched palate, 35 | 22 +++ 13/20 | - - - | 
ifid lower third of | | 
microcephaly. 
{7 F. | 91 Deaf-mutism, heart disease, 48 24 ++4 - - | - 
| microcephaly. | | | 
14 F. 1 Deaf-mutism, microcephaly. | 33) 
47 j 10 ~ 1 - + ~~ +> 
10 F. 21} Heart disease, microcephaly. | 42 
54 1 ~ + | = 
79 M. | Deaf-mutism, heart disease, 36 | 8 | = 
microcephaly. | 
23 M 1} Heart disease, (?)deaf-| 26 | 1 | — 1 - - - | - 
mutism, microcephaly. | | | 
80 F. 14 | Deaf-mutism, heart disease, 61 | | - | - 
microcephaly. | 
82 F. 1} Deaf-mutism, microcephaly. | 58 9 - 1 = - - - 
13 M. 214 Heart disease, microcephaly, | 26 ++ 
spina bifida occulta. 39 8 1 - + 
12 M. | 213 Deaf-mutism. | 44 11 + 1 | + - - - 
83 F. | ?14 | Deaf-mutism. | 62 4 - 1 | - - | - | = 
81 M. | ? Deaf-mutism, heart disease, | 26 18 1 - - - | - 
microcephaly. | | 
86 M. | ?1% | Deaf-mutism, microcephaly.| 62 | 12 1 - | - | ++ 
87 M. | Deaf-mutism, nevus in) 57 | 8 | = 1 - 
occipital region, micro- | | 
— | | | | = 
15 M. 14" Left-sided cataract, talipes ++ | 490 | | | + + 
equinovarus, heart disease, ++ | Alling) - | + + 
B microcephaly, _crypt- | | years | 
inguinal hernia, 
spina bifi ida occu } | | 
88 M 1 to 2 | Deaf-mutism, microcephaly. | 12 No teeth + 0/4 - - - | - 
| 46 12 + | + 
19 F 1" | Deaf-mutism. 58 
89 M. 14° | Deaf-mutism, heart disease, 55 | 4 - | =- | 
microcephaly. 
66 M. 14-2 Deaf-mutism, microcephaly. 11 + | | 
| | | | 
67 F. | 1#2 | Deaf-mutism. 32 13 - | 
53 | | + 
16 F. | Probably | Bilateral cataract, micro-| 17 | | 
<2 cephaly, heart disease. 27 8 1 ++ + 


1 Duration of pregnancy calculated from fourteenth day after onset of the last menstrual period. 
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TABLE I,—Continued. 
Analysis of Congenital Defects in Infants Subsequent to Maternal Rubella in Pregnancy.—Continued. 
| | | Dental Defects. 
Duration | Age of | 
of | Infant Tooth Eruption. 
Case Pregnancy { at Time | _ | | 
Group.| Number; | at Onset Associated Defects. | of Dental | | Tooth | Restricted 
Sex of of Examina- | __‘First Hypo- Form Arch Caries. 
Subject. | Maternal | tion. | Tooth Eruption | plasia, | Ab- Forma- 
Rubella. | (Months.) | Eruption. | Grading. Index, | | normality.| tion. 
(Months.) | (Months.) | | 
| | | | 
| | | 
17 F, 2 Bilateral buphthalmos, heart 32 23 +++ | 9820 | - | ' - - 
disease, mental deficiency, | | | 
microcephaly. | | | | 
18 M. 2 _ 8 | | 
24 7 1 | 
92 M. 2: Deaf-mutism, microcephaly. 61 15 + 1 + - - - 
94 2) Deaf-mutism. 48 10 - 1 + - 
21 *F. 22 Deaf-mutism, heart disease, 33 12 | ++ 16/20 = = = = 
microcephaly. | 46 ++ Allin 3 
years 
22 F. 22 Epilepsy, high arched palate, =| 10 + 11/16 - + 
microcephaly, mental de- | 36 ++ 18/20 - + = = 
0 ficiency. 
98 M. 22 Deaf-mutism. 57 10 1 - 
09 M. 2}! Deaf-mutism, heart disease. | 48 7 1 
68 M. 2-24 Heart disease, deaf-mutism, 9 No teeth 1 
microcephaly. 30 12 + 16/20 
69 M. 24 Deaf-mutism, heart disease, | 48 10 Allin 3 - 
microcephaly. | years. 
101 M. 2-3 Deaf-mutism, heart disease, | 43 14 | + 1 - + - + 
| microcephaly. | | | 
102 M. 23! | Deaf-mutism, heart disease, | 25 10 1 - - 
| microcephaly. 
105 OF. 23 Microcephaly, backwardness 12 No teeth 0/4 - - - 
in development. | 
106 F. | Deaf-mutism, microcephaly. | | 1 + rer 


1 Duration of pregnancy calculated from fourteenth day after onset of the last menstrual period. 


three to nine months group consisting of 21 children has 
been omitted from this table; but reference to the 
divergence between the findings in this and in the earlier 
pregnancy groups will be made later. (Case 130 has also 
been omitted, as doubt exists as to whether the mother 
had suffered from German measles.) 

The children the results of whose examinations are 
recorded in this table have been divided into three groups 
according to the period of pregnancy in which their 
mothers suffered from the infection: Group A, up to the 
sixth week; Group B, from the sixth to the eighth week; 
Group C, from the eighth to the twelfth week. According 
to Gray the teeth are first detectable in the sixth week 
of embryonic life; hence the mothers of the children in 
Group A were infected before the teeth had commenced 
to form. The mothers in Group B were infected as the 
dental papilla were first being laid down, and those in 
Group C at a slightly more advanced stage of develop- 
ment. The results of both initial and “follow-up” 
examinations are recorded in Table I. In Cases 2, 64, 65, 
88 and 22 reclassification was necessary. 


Sez. 

Of the 45 subjects whose condition is outlined in Table I, 
22 were females and the remainder males. Of the 21 
subjects in the three to nine months group, twelve were 
females and nine males, so if abnormalities exist they do 
so indiscriminately of sex. 


Tooth Eruption. 
The “eruption grading” (Table I) is based solely upon 


the time of appearance of the teeth, special interest 
attaching to the first. The “eruption index” shows the 


ratio of the teeth which have actually erupted to the 


number which normally should be in situ at the time of 
examination. j 


The pronounced retardation of eruption associated with 
the “early pregnancy” groups was the most striking 
observation of the earlier study; 47% of the admittedly 
small series showed this characteristic. In the present 
work the results were similar, in that 22 of the 45 
children whose mothers had contracted rubella during the 
first three months of gestation manifested varying degrees 
of retardation of tooth eruption. In six of these children 
(Cases 1, 64, 8, 78, 17 and 26) the deviation from normal 
was considerable—they were given a “+++” grading and 
all had eruption indices of less than 1:0. In four cases 
(65, 15, 21 and 22) the abnormalities were classified 
“+4”, and all these children had eruption indices of less 
than 1:0. Twelve cases (2, 10, 12, 88, 14, 66, 67, 92, 68, 
69, 101 and 105) were classified “+”, and only three had 
eruption indices of less than 1:0. 


Table II illustrates the contrast between the “early 
pregnancy” and “later pregnancy” groups. Whereas one 
child in every two of the earlier group showed retardation 
of eruption, less than 5% (one child out of 21) of the 
later group was so affected. 


Furthermore, the solitary subject (Case 42) recorded 
in the later group was only fifteen months old at the 
first examination. At that time the abnormality was 
graded “+”, as the first tooth did not appear until the 
twelfth month. A second examination disclosed that 
all the teeth were in situ by the end of the second year, 
the dentition, arches and bite being excellent. As a result 
the condition was reclassified as “—”. Hence it would 
appear that the eruption of the teeth of the children 
of the later pregnancy groups is_ unaffected. This 
observation was confirmed by Gregg,“ who recorded four 
cases of retarded eruption in a group of six children 
whose mothers were infected before the sixth week of 
pregnancy. 
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The report of the New South Wales committee’ 
suggested that insufficient evidence exists to indicate any 
relationship between retardation of tooth eruption and 
the time of onset of rubella during pregnancy. In support 
of the contrary view, details of the “+++” cases are set 
out below. If a similar degree of retardation could be 
demonstrated in any group of 67 normal children, then 
the belief of the committee would be justified. However, 
until such evidence is produced the results recorded in the 
present paper cannot be lightly dismissed. 


The following are the details of the six “+++ cases: 


Case 1: the first tooth erupted at the age of twelve 
months, and only fourteen were in situ at thirty-three 
months. 

Case 64: the first tooth erupted at the age of thirteen 
months, and only ten erupted in two and a half years. 


TABLE II. 


Incidence of Retardation %. Tooth ae in Infants whoee Mothers Suffered 
from Rubella in Pregnancy. 


General 
Period Period of Number Degree of Retardation. 
Group.| of In- Infection of 
fection in | in Months. | Subjects. 
A Early. 0 to 1°5 16 5 1 3 
B Early. 1:5 to 2:0 15 _ 1 4 
Cc Early. 2-0 to 3:0 14 1 2 5 
Later. 3-0 to 5:0 11 — — 1 
D Later. 5:0 to 8:5 10 


Case 8: the first tooth appeared at the age of twenty-two 
months, five had erupted in twenty-six months, and only 
thirteen had erupted in thirty-five months (time of 
latest examination). 

Case 78: the first tooth, which erupted at the age of 
twenty-four months, was a second molar in the upper 
jaw; all the posterior teeth eventually erupted before the 
anterior teeth; the dentition was completed by the 
beginning of the fourth year. 

Case 17: the first tooth appeared at the age of twenty- 
three months; as in the previous case, this tooth was a 
second molar in the upper jaw; only eight teeth were 
present at three years. 

Case 26: the first tooth erupted at the age of fifteen 
months, in two years sixteen were in situ, and a year 
later the deciduous dentition was still incomplete. 

As the result of follow-up examinations, the following 
reclassifications were made: 

Case 2: the initial classification was “—’’; the condition 
was reclassified “+’’ at thirty-one months, as only 17 instead 
of 20 teeth had erupted. 

Case 64: the initial classification was “+”; the 
abnormality was reclassified “+++”, as the first tooth did 
not appear until the thirteenth month and at two and a 
half years only ten teeth had erupted. 

Case 65: the initial classification was ‘+’; later the 
abnormality was reclassified “++” because the dentition 
had not been completed in two and a half years. 

Case 88: this child was only twelve months old at the 
time of the first examination, and the abnormality was 
classified “+”; later normal tendencies developed and a 
“"" classification was given. 

Case 22: the initial classification was ‘+’; the condition 
was reclassified “++”, as dentition was incomplete at three 
years. 

In all other cases the follow-up examinations confirmed 
earlier classifications. 


Congenital Absence of Incisors. 

Three of the children (Cases 1, 86 and 92) exhibited 
congenital absence of certain teeth. In Case 1, when the 
child was examined at the age of approximately four years, 
the two lower lateral incisors were missing. The subjects 
in Cases 86 and 92 were both examined at the age of five 


years, and in both absence of the upper left lateral incisors 
was noted. In each case non-formation of the teeth was 
confirmed by an X-ray examination. 


Premature Eruption in Permanent Dentition. 

An unusual condition was observed in the early eruption 
of certain permanent teeth in four of the children (Cases 5, 
22, 62 and 82). In addition to irregularities in eruption 
and tooth form, and caries, the child in Case 22 manifested 
other abnormalities, including microcephaly, epilepsy, 
mental retardation and poor physical development. At the 
age of three years a well-formed lower right permanent 
incisor had erupted lingually to its deciduous counterpart. 
As only 18 of the 20 deciduous teeth had erupted, the child 
presented the seeming anomaly of the permanent teeth com- 
mencing to erupt before the completion of the deciduous 
dentition. In Case 82 the child was a deaf-mute; a lower 
permanent central incisor had erupted at the age of four 
years and nine months. In Case 62 the child was also a 
deaf-mute, without deciduous dental abnormality; a lower 
permanent central incisor appeared before the fifth birth- 
day. In Case 5 the two lower permanent first molars had 
erupted at the age of four years and ten months; this 
child was also a deaf-mute. The mothers of all these 
children had contracted rubella prior to the second month 
of pregnancy. The finding of four such cases in a group 
of 67 children further illustrates the upsetting influence 
that rubella can have on normal tooth eruption. As other 
children of the group grow older it is possible that 
additional cases may become evident. 


Dental Caries. 

The frequency of caries in the series is shown in Table 
III. Of the 67 children, 14 have been victims of early 
caries, a proportion considerably higher than that occurring 
in a similar age group independently selected from a 


TABLE III. 
Incidence of Dental Caries in Infants whose Mothers Suffered from Rubella im 
Pregnancy. 
! 
| 
| boy Period of er | Degree of Caries 
Group.| of In- Infection | | 
| fection in | in Months. Subjects, l 
| Pregnancy. | + +” +” | “ +" 
| | 
A | Early. | Oto15 16 | 1 | — 
B | Early. 1°5 to 2-0 | 15 | 1 | 2 5 
| Early. |2-0t030/ 4 | — 
Later. | 3:0 to 5:0 — 3 
D Later. 5-0 to 8:5 10 2 


cross-section of the community.” The present figures 
show a sharp increase on those recorded earlier™ (four 
eases in 34). The primordia of the teeth are first 
detectable in the sixth week of embryonic life,“ the 
dental papille first appear at nine weeks, and it is not 
until the twentieth week that calcification commences. 
Only one (Case 14) of the sixteen children in Group A was 
found to have early caries, although other congenital 
defects were evident; in this group the teeth had not 
commenced to form before the maternal infection. In 
Group B early caries was detected in eight of the fifteen 
children (mild in five, moderately severe in two and 
severe in one). The mothers of the children in this group 
suffered from rubella at the precise time when the fibrillar 
network of early tooth formation was being laid down. 
The increase in caries in Group B appears to be related 
to both these factors. In two of the fourteen cases in 
Group C early caries was apparent. In contrast with the 
increase in caries in Groups B and C (early pregnancy 
groups) the later pregnancy groups were relatively free 
(three cases in 21). 


Dental Hypoplasia. 
Thirteen children (Cases 1, 2, 64, 10, 12, 88, 66, 16, 92, 


94, 106, 28 and 46) exhibited dental hypoplasia of varying 
degree (Table IV). 


General hypoplasia was not found in 


| 
| 
| 
| 
: 
| 
| 
| 
| 
} 
| 
| 
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a single case, the condition being mainly localized in two 
to four teeth. The greatest number of hypoplastic teeth 
detected in one individual (Case 40) was six, and the 
average number for all children was approximately three. 
Twenty-nine upper teeth and eight lower teeth were 
affected; these comprised 25 anterior and 12 posterior teeth. 
The number of cases (13 out of 67) represents a pro- 
portion of approximately 20%. According to Pitts” the 
incidence of hypoplasia in the deciduous teeth of normal 
infants is approximately 0-4% (15 cases in 4,000). 

Of the 37 affected teeth, 28 were in pairs, a pair repre- 
senting a tooth and its corresponding member on the 
opposite side of the same jaw—for example: (i) the two 
lower central incisors in Case 1; (ii) the two upper central 
incisors in Case 94; (iii) the two upper canine teeth in 
Case 106; (iv) the two lower second molars in Case 28; 
(v) the two lower central incisors in Cases 1 and 40. The 
fact that teeth were often affected in pairs is significant, 
as it is almost certain that each component commenced 
to form at the same time. 


TABLE IV. 


General 
Period Period of Number Degree of Hypoplasia. 
fection in | in Months. | Subjects. 
Pregnancy. + +” +” +” 
A Early. 0 to 1°'5 16 = 4 
B Early. | 1-5 to 2-0 15 = 2 2 
Cc Early. 2:0 to 3:0 14 _ _ 3 
Later. 8:0 to 5-0 1 
D Later. | 5-0 to 8-5 10 —_ — 1 


In all cases the hypoplasia is mild, except two in Group 
B, in both of which it is moderately severe. The occur- 
rence of four cases of hypoplasia in Group A is more 
difficult to explain, as at that period of pregnancy the 
teeth have not commenced to form. However, it is 
known” that viruses persist in the tissues for long periods, 
and the explanation in all probability rests upon this 
fact. The incidence of hypoplasia greatly exceeds the 
normal figures compiled by Pitts. 


Abnormality of Tooth Form and Restricted Arch 
Formation. 
Although eight cases of abnormality of tooth form and 
six cases of restricted arch formation were observed, in 
none was the divergence from normal pronounced. 


Discussion. 

The observations made in this paper confirm those 
recorded earlier, the greater number of subjects examined 
adding to the accuracy of the work. The part played by 
rubella during pregnancy in the causation of dental 
irregularities is apparently dependent upon the period at 
which the mother was infected. With regard to dental 
hypoplasia and retardation of tooth eruption, the greatest 
anomalies occurred in the children whose mothers were 
infected before the third month of pregnancy. On the other 
hand, in dental caries the worst cases were found in 
Group B (the one and a half to three months group). In 
all respects, the three to nine month groups were relatively 
immune from great variation from normal. From a 
dental standpoint these results are consistent with the 
earlier work of Swan and his associates,”® whose 
deductions were based on broader medical examinations. 

In a previous study” retardation of tooth eruption was 
shown to be the most striking dental abnormality. Not 
only is this confirmed by the present investigation, but 
interesting evidence concerning the early eruption of 
permanent teeth and the congenital absence of certain 
deciduous teeth is recorded. A closer analysis of three 
children (Cases 8, 78 and 73), all of whom were nearly 
two years of age before their first tooth appeared, throws 
light on the probable effect of the process of retardation. 


In the normal sequence, the lower incisors erupt first 
and are followed by the corresponding upper incisors, 
then by the first molars, then by the canine teeth, and 
finally at about the second year by the second molars. 
However, in each of the three cases cited the first tooth 
to erupt was a second molar in the upper jaw, which 
normally should have appeared at the age of approximately 
twenty-four months. From the point of view of time of 
eruption these particular teeth appeared on schedule. It 
would seem that rubella interferes with the normal erup- 
tion of the deciduous teeth, but only over a limited period 
of time. In the examples cited, the eruption of all the 
deciduous teeth with the exception of the second molars 
was retarded. The influence of maternal rubella has left 
its mark upon the eruptive process up to the second year, 
when the normal eruption of the second molars shows a 
probable decrease in its effect. This suggests the pos- 
sibility that the infection may have little or no effect on 
the eruption of the permanent dentition. Another three 
to four years must elapse before this point can be decided. 
The cases recorded earlier of premature eruption of 
certain permanent teeth are of interest; but a greater 
number will be required before a reasonable claim for a 
correlation between maternal rubella and the premature 
eruption of the permanent dentition can be seriously con- 
sidered. In the meantime, the case in which the eruption 
of the permanent dentition had commenced before that of 
the deciduous dentition had been completed is offered as 
one unique in dental literature. Attention is drawn to 
the fact that rickets, syphilis, idiocy and cretinism can 
bring about delayed dental eruption.“ | Hence there 
appears to be no reason why the congenital effects of 
maternal rubella cannot produce the same effect. Although 
retardation of tooth eruption is the most positive feature 
of the present investigation, its incidence is not com- 
parable with that of the general defects of deaf-mutism, 
heart disease and cataract, as at least one of these defects 
is to be found in every child in Groups A, B and C with 
one exception (Case 18). 

The main interest pertaining to the early occurrence 
of dental caries is not in the caries itself, but in the 
group in which the incidence is greatest. Although the 
average age of the children in Group A was approximately 
four years, only one case of caries could be detected. In 
Group B caries was prevalent amongst the fifteen children 
of similar average age. This group is composed of children 
whose mothers were infected between the sixth and eighth 
weeks of pregnancy, a period coinciding with the com- 
mencement of the formation of the teeth. In general the 
effect of disease depends upon the strength of the destroying 
force on the one hand as opposed to the resistance of the 
tissue on the other. If the resistance is sufficiently high, 
the most powerful bacteria may have little or no effect 
upon the host. Conversely, if the resistance is low, then 
a destroying force of lesser magnitude may produce a 
rapid effect. The occurrence of early caries in Group B 
may conceivably be due to the effect of maternal rubella 
when the process of tooth formation was just commencing. 
This period, the sixth to the eighth week after conception, 
must be one most vital and critical in the determination 
of the ultimate tissue resistance of tooth structure. If, 
at this period, influences are at work lowering the sub- 
sequent resistance, then a medium is being established for 
early caries. The prevalence of caries in the children 
comprising Group B may be interpreted as another example 
of this simple pathological axiom. One child in this group 
(Case 13) had extensive caries in every tooth at the age 
of three years. In Group C, although the general defects 
associated with the rubella were just as pronounced, the 
incidence of caries decreased, only two cases being 
recorded. The degree of caries in the three to nine month 
group presents but little variation from normal. Hence, 
when the influence of maternal rubella in its relationship 
to caries in the child is assessed, it would seem to be 
generally small, except between the sixth and eighth weeks 
of pregnancy. If the infection occurs during this period, 
then the child will probably be the victim of early and 
extensive caries. 

Gottlieb’s™ hypothesis of tissue collapse is generally 
accepted as the most satisfactory explanation of hypo- 
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plasia. Gottlieb contends that at some period between the 
time when the fibrous network is being laid down (that is, 
from the sixth week) until the time when calcification 
commences at the twentieth week, a force comes into play 
which causes the network to collapse upon itself, Calcifica- 
tion proceeds, but on tooth eruption enamel hypoplasia 
can be detected in the irregular tooth contours. Earlier®’ 
1 reported that of eight cases of dental hypoplasia, six 
occurred among children whose mothers had contracted 
rubella between the sixth and twentieth weeks of preg- 
nancy. Since then I have encountered five more cases, 
but in only two did the occurrence of hypoplasia 
fall within the period stated. Of the thirteen subjects, 
eight were free from early caries and five showed both 
caries and hypoplasia. The fact that hypoplastic teeth 
are not more susceptible to caries than those normally 
formed is substantiated clinically. The present study 
suggests that maternal rubella increases both the amount 
of hypoplasia and the amount of caries in the children. 
Such an observation is not so contradictory as at first it 
seems. In the eight hypoplastic yet caries-free subjects, the 
fibrous network itself is normally formed, but is calcified 
in an abnormal position. In the carious yet non- 
hypoplastic teeth, the contour of the fibrous network is 
normal. Probably the virus of rubella leads to defective 
formation by the connective tissue cells themselves, and 
the later calcification of the tissue produces an enamel 
poorly formed and susceptible to caries. In the five sub- 
jects in which both dental caries and dental hypoplasia are 
present, a combination of the foregoing conditions probably 
occurs. Not only does the network collapse upon itself, 
but the cells of that network are themselves imperfectly 
formed. 
Summary. 

1. Of 67 children whose mothers suffered from German 
measles during pregnancy, 30 exhibited congenital dental 
abnormalities, in 20 cases major in degree (caries was 
disregarded in this calculation). 

2. If caries and restricted arch formation are taken 
into account, then abnormalities ¢re detectable in 46 of 
the children. With the exception of five of these infants, 
all the remainder show other congenital malformations. 


3. The main abnormalities occurred in the children of 
mothers who had contracted rubella during the first three 
months of pregnancy; in the “later pregnancy” group the 
abnormalities were few in number and minor in degree. 

4. The main dental abnormalities comprised retardation 
of eruption, dental caries and enamel] hypoplasia. 

5. Three cases of congenital absence of isolated deciduous 
teeth and four of premature eruption of permanent teeth 
are recorded. 

Acknowledgement. 


Again I desire to thank Dr. Charles Swan for his con- 
tinued interest in the investigation and his helpful 


assistance on all occasions. 


References. 


“Congenital Dental Defects in Infants Sub- 


© M. W. Evans: 
HE BEDICAL 


sequent to Maternal Rubella during Pregnancy”. 
JOURNAL OF AUSTRALIA, Volume II, 1944, page 225. 

@C, Swan, A. L. Tostevin, B. Moore, H. Mayo and G. H. 
Barham Black: “Congenital Defects in Infants following 
Infectious Diseases during Pregnancy”, THR MegpicaL JouRNAL 
or AUSTRALIA, Volume II, 1943, page 201. 

®)C. Swan, A. L. Tostevin, H. Mayo and G. H. Barham Black: 
“Further Observations on ‘Congenital Defects in Infants fol- 
lowing Infectious Diseases during Pregnancy with Special 
Reference to Rubella”, THe MEDICAL JOURNAL OF AUSTRALIA, 
Volume I, May 6, 1944. page 409. 

© C. Swan: “Congenital Malformations in Infants following 
Maternal Rubella during Pregnancy: A Review of Investigations 
Carried out in South Australia”, Transactions of the Oph- 
thalmological Society of — (British Medical Association), 


Volume IV, 1944, page 1 

® H. Gray: “Gray's Anatomy, Desoriptive and Applied”, 
Twenty- Seventh Edition, 1938, page 1278. 

©®N. McA. Gregg: ‘Further on Congenital 

Detects in Infants following Maternal Rubella’, Transactions 
of the Ophthalmological Society of Australia (British Medical 
Association), Volume IV, 1944, page 

™ Report of the Committee Appointed. te the Director-General 
of Public Health of New South Wales: ‘The Occurrence of 
Congenital Defects in neon following Maternal Rubella 
during Pregnancy”, MEDICAL JOURNAL OF AUSTRALIA, 
Volume II, 1945, page 122, ' 


“) T, D, Campbell and M. W. Evans: “Report on the Dental 
Condition of Children Attending the South Australian Free 


Kindergartens”, unpublish 

® A. T. Pitts: “Some of Hypoplasia of Deciduous 
Dentition”, Proceedings of the Royal Society of Medicine 
a of Odontology), Volume IV (Part III), 1920-21, 
page 28. 


ao J, F. Colyer and E. Sprawson: “Dental Surgery and 
Pathology’, Seventh Edition, 1938, page 7. 

an R, Kronfeld: ““Histopatholo; y of the Teeth their 
Surrounding Structures”, Seconda Baition, 1939, page 46. 


COMPARISON OF OINTMENT “AEROSOL 5” WITH 
NUMBER 5 AGAINST LEWISITE.' 


By E. R. TRETHEWIE, 


From the Department of Physiology, University 
of Melbourne. 


“AEROSOL” is a wetting agent, and it was thought that 
it might allow deeper penetration of the vanishing cream 
type of ointment number 5 and so enhance its efficiency 


against Lewisite, as it has been shown to do in the case 


of mustard (Goldschlag™ ). 
Method, 


Five soldiers were used. Two millimetre drops of 
Lewisite were applied to the volar aspect of the forearm 
at the junction of the upper and middle thirds. The 
Lewisite was spread over an area 1:5 centimetres in 
diameter. After two minutes 0-5 gramme of ointment was 
rubbed in for thirty seconds and then wiped off. Readings 
were made at twenty-four and forty-eight hours and 
maxima were recorded. “PHV” refers to tiny pinhead 
vesicles which are not infrequently seen with Lewisite and 
seem out of proportion to the slight erythema observed. 
Half a gramme of ointment was rubbed into the inner side 
of the forearm each day for three days as a test of 
irritancy. The ointment “Aerosol 5” (“E”) was supplied 
by Mr. Neale (M.S.L.) and contained 2% of aerosol. 


Result. 

The wet and dry bulb midday temperatures were 42:3° F., 
47-5° F.; 46-7° F., 51-2° F.; 47-:9° F., 64°5° F. 

The results are recorded in Table I. It is apparent that 
in the five subjects ointment “E” allowed PHV, PHV-, 
E+, E-, E-, and ointment number 5 allowed V, PHV, PHV-, 
E+, E+ (the symbols are explained in a footnote to 
Table I). 

TABLE I. 


| Comparison of the Effectiveness of nt Number 5 with that of “EB” against 


Number of | 
Subject. Ointment. Number 5. Ointment 
I Vv‘, 3-3 cms. by 1-7 cms. PHV — 

| EY. 4-4 ems. by 2:3 cms. B, 3:7 cms. by 2-2 cms. 

II PHV- PHV?, 2-7 cms. by 1°8 cms 
E-, 2°5 cms. by 2-0 ems. E, 2:4 cms. by 1°7 cms 

Ill | B+, E+. 
E, 3:2 cms. by 1-9 cms, E, 3:5 coms. by 2:4 cms 

IV | PHV, 1-3 cas. by 0-7 cm. | B—, 2:8 cms. by 1°7 cms. 
} | E, 2'7 cms. by 2-2 cms. 

Vv | H+, 3-0 cms. by 1-8 ems. E-, cms. by 1-8 cms 


vesication “E”, erythema; “ +", cadema alight; “PHV”, 


pinhead vesication. 


It is seen that in the case of three subjects ointment “BD” 
was superior to ointment number 5, in one ointment 
number 5 was superior to ointment “E”, and in the other 
the effects were equal. 

The average area of vesication (excluding PHV-) with 
number 5 was 1-3 square centimetres, compared with 1-0 
square centimetre for “E”; while the average areas of 
erythema (excluding E-) were 65 and 41 square 
centimetres. 


1 Submitted Chemical Defence Board, Australia, on 


September 3, released for publication on April 23, 1947 


| 
| | 
g 
— 
| 
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After the third application of “Aerosol” ointment alone 
to the second subject, mottling erythema (an area measur- 
ing eight centimetres by seven centimetres) developed over 
the treated area in the upper part of the arm; ointment 
number 5 produced no such effect. No other irritant effect 
was produced. ; 

A comparison of ointment number 5 and “E” ointment 
against ointment number 2 for decontamination of 
Lewisite was carried out to test the efficacy of this batch 
of ointment number 5. The result is shown in Table II. 
It is noted that ointment number 2 was not so active 
as ointments “E” and number 5 combined. 


TABLE II. 
Comparison of the Relative Effectiveness of Ointments Number 2, “E” and 
Number 5 against Lewisite. 
Ointment. 
Subject. Number 2. “—_, Number 5. 


V, 1:0 cm, by 0-7 


I V, 0°8 cm. by 0-7 
cm cm. 
E, 1-1 cms. by 0:7 
cm 


E, cms. by 1-0 


cm, 
Il E, 1:9 cms. by 1:2 | E-. 
cms, 
Ill PHV, 2-8 cms. by PHV, 2-5 cms, by 
-3 ems. 2-2 cms. 
E, 2-8 cms. by 2:5 E, 2:7 cms, by 3:0 
cms. cms. 
IV V, 1-2 cms. by 0°8 E-. 
cm. ; 
E, 1:7 cms. by 1-0 
cm. 
Conclusion. 


“Aerosol 5” ointment is slightly superior to ointment 
number 6 for decontamination against two millimetre 
drops of Lewisite after two minutes. The one instance 
in which ointment number 5 was better was in the case 
of the second subject, who showed slight evidence of 
irritation on normal skin by the “Aerosol” ointment. 


Reference. 


© F, Goldschlag: “Experiments on the Improvement of the 
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Reports of Cases, 


MITRAL STENOSIS WITH INTERAURICULAR 
INSUFFICIENCY (LUTEMBACHER’S 
SYNDROME). 


By G. E. BAUER, 
From the Medical Professorial Unit, Royal Prince 
Alfred Hospital, and the Department of 
Medicine, University of Sydney. 


MITRAL STENOSIS with interauricular insufficiency is an 
uncommon type of congenital heart disease not without 
clinical significance. So far less than 50 cases have been 
reported and no complete case has yet appeared in the 
Australian medical literature. 


Clinical Record. 


R.S., a young man, aged fifteen years, was admitted to 
the Royal Prince Alfred Hospital on October 10, 1946. A 
week before that date a physician had examined R.S. 
prior to entry into government service and had discovered 
a “heart murmur”. He referred the boy to the Royal 
Prince Alfred Hospital. The subject appeared to be a 
healthy lad and was not complaining of any symptoms. 
He stated definitely that he had never had a day’s illness, 
except for an attack of measles in 1937. He had never 


been dyspneic, cyanosed or subject to coughs, had never 
suffered from aches or pains of any kind. In particular 
there was no history of rheumatic fever, chorea, scarlet 
fever, tonsillitis, growing pains or epistaxis. He had left 
school only a few months before coming under observation 
and had participated in all sports; indeed, he appeared 
to be a well-developed young man, rather tall for his age. 

Examination of the cardio-vascular system revealed the 
following features. The pulse rate was 92 per minute and 
sinus arrhythmia was present. The blood pressure readings 
were as follows: left arm, 160 millimetres of mercury, 
systolic, and 95 millimetres, diastolic; right arm, 160 
millimetres of mercury, systolic, and 105 millimetres, 
diastolic; left leg (patient lying down), 170 millimetres 
of mercury, systolic, and 100 millimetres, diastolic. No 
signs were detected of increased venous pressure, of 
cyanosis, of liver pulse, of scapular or extracardiac pulsa- 
tion, of clubbing of the fingers. Inspection of the precordial 
area revealed pulsation in the fifth and sixth intercostal 
spaces on the left side, three inches from the mid-line. 
A pronounced presystolic thrill was palpable in the mitral 
area. The left border of deep cardiac dulness was not dis- 
placed, but a zone of dulness was detected to the right 
side of the sternum. The second intercostal space was 
resonant throughout. 

Auscultation revealed the first heart sound to be loud 
and accentuated, and the second sound to be reduplicated 
at the apex and at the pulmonary area. A crescendo 
presystolic murmur. and a loud systolic murmur were 
audible at the apex, accentuated by exercise and louder 
in the left lateral position. A faint systolic murmur was 
heard over the entire precordium, but this assumed a harsh 
character in the second and third intercostal spaces. The 
murmur could be traced to the left axilla. 

Examination of the other systems revealed no further 
abnormality. The urine contained no abnormal constituents. 

The electrocardiogram showed sinus arrhythmia, but 
no abnormality of the P waves; the P-R interval was 0-17 
second, the QRS complex was flat in Lead I and tall and 
upright in Lead III, and the QRS interval was 0-06 second; 
there was no notching and no abnormality in the S-T 
segments in any lead. 

X-ray examination revealed enlargement of the cardiac 
shadow to the right of the sternum and a small aortic 
shadow; the pulmonary conus was not prominent. 


Discussion. 

In view of the physical findings there seems to be little 
doubt that the anatomical abnormality consisted of mitral 
stenosis of some type. The negative history, however, and 
the presence of a harsh basal systolic murmur make one 
suspect that this cardiac lesion is unlike that of simple 
mitral stenosis due to rheumatic endocarditis. Admittedly 
the vast majority of mitral stenoses can be regarded as 
being due to some streptococcal allergy, even in the absence 
of a clear-cut history of rheumatic fever or chorea; but 
certain features of this case make it worth while to 
resuscitate the work of older investigators, particularly 
French, who speculated as to the possibility of a congenital 
variety of mitral stenosis. 

Maude Abbott,’ while stressing the rarity of the con- 
dition, maintains that there are two groups of congenital 
mitral stenosis. The first belongs to the cyanotic group 
of congenital heart diseases, with aplasia of the entire left 
ventricular complex and widely patent ductus arteriosus— 
an abnormality not compatible with normal development. 
The second group of congenital mitral stenosis belongs 
either to the acyanotic group or to the latent cyanotic 
group (cyanose tardive) and can be recognized by one of 
two associated features: (i) hypoplasia of the aorta with 
Lorain type of dwarfism, or (ii) the presence of a widely 
patent interauricular septum. This latter condition is 
known as mitral stenosis with interauricular insufficiency, 
or Lutembacher’s syndrome, and it is to this category 
that the present case is thought to belong. 

Before the syndrome is discussed it is important to 
bear in mind the three types of auricular septal defects: 
(a) primitive ostium primum, in the lower part of the 
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septum; (b) primitive ostium secundum, in the upper part 
of the septum; the foramen ovale, of great importance in 
the fetal circulation, develops from this; (c) complete 
absence of the auricular septum, as seen in cor triloculare 
biventriculare or cor biloculare. 

The first case of interauricular septal defect with mitral 
stenosis was described in 1865 by Martineau.” In 1880 
Firket” reported a case in a woman, aged seventy-four 
years, who had successfully passed through eleven preg- 
nancies and three abortions, with no signs or symptoms 
of cardiac insufficiency until three months before her death. 
He regarded the auricular septal defect as advantageous, 
permitting the shunting of blood from the left to the 
right side of the heart and thereby preventing pulmonary 
congestion. Maude Abbott® reported a case in 1915; but 
the entire subject was reviewed in 1916 by Lutembacher, 
who recognized patency of the auricular septum with 
mitral stenosis as a clinical entity, now often referred to 


‘ as Lutembacher’s syndrome. He also reported the case of 


a woman, aged sixty-one years, who had no previous 
history of rheumatic fever and had gone through seven 
pregnancies. Cyanosis was present only as a terminal 
event, and occurred (as explained by Lutembacher) when 
the pressure in the right auricle rose through pulmonary 
congestion causing venous stasis. This rise in right 
auricular pressure caused a reversal of flow through the 
auricular septal defect, and venous blood passed into the 
arterial system. Discussing the etiology of the condition, 
Lutembacher postulated that mitral stenosis led to elevated 
pressure in the left auricle during life, which resulted in 
the flow of blood from left to right, thus preventing the 
foramen ovale from closing. 

However, Dressler and Roseler™ hold that elevation of 
left auricular pressure would favour closure of the normal 
slit-like opening between the auricular septa. They main- 
tain that first of all there is a small patency in the septum, 
which stretches as the stenosis of the mitral orifice 
develops and progresses. McGinn and White,” in an 
important contribution, state that if mitral stenosis and 
auricular patency were not primarily coincidental, mitral 
stenosis would be more frequently’ complicated by a patent 
foramen ovale. 

The syndrome is not common; by 1933 (McGinn and 
White) only 24 cases had been reported, of which 22 were 
in females and only two in males. During the present 
decade, however, more and more cases are being reported 
from all parts of the world with no appreciable sex 
difference. Interesting cases are also reported in which 
auricular patency and mitral stenosis are associated with 
a pulsating liver or even with auricular fibrillation. 


In terms of functional pathology the syndrome belongs 
to the acyanotic but potentially cyanotic group of con- 
genital cardiac abnormalities (cyanose tardive). Although 
in some instances the lesion is associated with the Lorain 
type of dwarfism, in the majority of cases it is compatible 
with full activity, as witnessed by the cases reported by 
Firket and Lutembacher. Clubbing of the fingers has been 
reported only once; no case of bacterial endocarditis 
appears in the literature. Auricular septal defects are 
immune from bacterial infection; but there appears to be 
no reason why the mitral stenosis could not be the seat 
of bacterial endocarditis. The shunt is usually arterio- 
venous, owing to the greater pressure in the left auricle 
as compared with that in the right auricle. An additional 
factor in the arterio-venous flow, only recently pointed 
out by Uhley,® is the anatomical arrangement whereby 
the left auricle is situated on top of the right auricle with 
the septum lying almost horizontally. The occurrence of 
the terminal cyanosis (venous-arterial shunt) was 
explained by Lutembacher as being due to a rise in right 
auricular pressure with pulmonary and venous stasis. 

With regard to the etiology of the condition, the present 
situation may be summed up by the statement that there 
are three schools of thought: (i) that which regards the 
mitral stenosis as a true congenital deformity, (ii) that 
which regards it as being due to fetal endocarditis, and 
finally (iii) that which holds that it is the result of a 
latent rheumatic infection. In the absence of many more 


autopsy reports no good could come from a lengthy dis- 
cussion of the pros and cons of this interesting problem, 
and for the time being the question must remain unsettled. 
However, the importance of maternal infection during 
pregnancy, and particularly of rubella before the third 
month, as a cause of congenital cardiac lesions should be 
carefully considered. No such history was obtainable in 
the present case. 

The clinical features of this syndrome, mitral stenosis 
with interauricular insufficiency, consist of a combination 
of those of mitral stenosis and a large septal defect. The 
physical signs of mitral stenosis include the presence of 
a presystolic thrill and crescendo murmur; a large 
auricular septal defect, however, is to be suspected when 
there is a combination of a loud pulmonary systolic 
murmur with certain characteristic radiological findings, 
such as right auricular enlargement, prominence of the 
pulmonary artery with increased hilar markings in the 
presence of a small aortic shadow (and this appears to be 
the most important single radiological finding), all in a 
person of fairly good health save for a variable amount of 
dyspnea (White). The basal systolic murmur may be 
explained as being due either to blood rushing across the 
septal defect or to dilatation of the pulmonary artery. 


Most of the criteria for a diagnosis of Lutembacher’s 
syndrome are present in the case now reported. The 
physical findings of mitral stenosis, of increase in deep 
cardiac duiness to the right of the sternum, of the harsh 
basal systolic murmur, of right axis deviation in the 
electrocardiogram and of certain features in the X-ray 
film, though far from pronounced, support the diagnosis. 


No attempt is made here to postulate that all cases of 
mitral stenosis in which there is no definite history of 
rheumatic fever should be regarded as cases of this rare 
syndrome — nothing would be further from the truth. 
However, it may be worth while to bear this in mind 
when one is confronted with a cardiac abnormality pro- 
ducing the signs of mitral stenosis together with those 
suggestive of atrial septum defect, particularly when the 
circumstances point to a congenital rather than a 
rheumatic heart lesion. 

Summary. 

A case of congenital heart disease consisting of mitral 
stenosis with interauricular insufficiency (Lutembacher’s 
syndrome) is reported. A discussion of reported cases 
and a commentary on the importance of the condition in 
terms of anatomical and functional pathology are included, 
together with a discussion of the clinical features of the 
syndrome. 
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Reviews. 


RADIOLOGY. 


A work entitled “Radiology for Medical Students” has been 
received from the Year Book Publishers, of Chicago.’ It is 
edited by Fred Jenner Hodges, Isadore Lampe and John 
Floyd Holt, of the University of Michigan. The work is 
well arranged, and the illustrations are of the highest 
quality. The book is rather advanced for medical students, 
especially the section on radiotherapy, but it should be of 
great value to men proceeding to higher degrees or diplomas 
in radiology. 

The introduction gives a brief history of the application 
of X rays in medicine, and roughly describes modern 
technical apparatus and the various positions necessary to 
produce skiagrams. 

Beneath the illustrations of the head sinuses and mastoids, 
there is a graphic chart showing the projection of the rays 
which have produced the various films. This is most helpful. 
Most of the abnormal conditions met with in the skull are 
illustrated and short descriptive matter is given opposite or 
close to the reproductions. In the section on the spine it is 
pointed out that all the vertebre develop from three primary 
centres of ossification—one for the body and a lateral one 
for each side of the neural arch. Several secondary centres 
(up to twelve) appear during growth to adult life. The 
author points out that familiarity with the normal in this 
region is essential before a study of the abnormal is made. 
Here again the illustrations are excellent. 

The extremities are next considered and the small section 
on osteochondritis is clear and concise. Vitamin deficiencies 
(rickets and scurvy) are also briefly described. 

The chest conditions are described and illustrated, but 
the text here is rather too condensed. The gastro-intestinal 
tract is well covered and the gall-bladder is adequately dealt 
with. The renal tract is treated along conventional lines. 

The radiotherapeutic section covers in short space most 
of the conditions which are likely to be met with in practice. 
The dangers of radiation are pointed out. Dosages are not 
given in detail. Altogether this is an admirable work. 


CLINICAL PATHOLOGY. 


THE addition of clinical pathology to the list of subjects 
now included in the well-known “Recent Advances” series 
will be welcomed by all sections of the medical profession.” 
With the continued evolution of this branch of medical 
practice and its increasing importance in the diagnosis of 
disease, there is a constant need for a clear understanding 
of its present scope and limitations. The stated purpose of 
“Recent Advances in Clinical Pathology’’ is to make avail- 
able in the form of a symposium some of the more recent 
additions to the practice of clinical pathology in Great 
Britain. In doing so, it provides a concise and well-set-out 
account of the newer laboratory methods, many of which 
are at present only to be found in journals and abstracts. 

The idea of such a symposium was first put forward at 
a meeting of the recently formed European Association of 
Clinical Pathologists in 1944. With Dr. S. C. Dyke as 
general editor, some forty British and European authors 
have contributed chapters on subjects of which they have 
special knowledge and experience. Although of primary 
interest to pathologists and laboratory workers, much of the 
information given should prove useful to clinicians in so far 
as it deals with the applications of techniques to clinical 
problems. 

The book is divided into four main parts. The section on 
bacteriology is devoted to diagnostic methods for enteric 
infections, sore throat, pertussis, tuberculosis, brucellosis, 
anaerobic and leptospiral infections, and includes chapters 
on the classification of staphylococcal and _ streptococcal 


1“Radiology for Medical Students’, by Fred Jenner Hodges, 
M.D., Isadore Lampe, M.D., and John Floyd Holt, M.D.; 1947. 
Chicago: The Year Book Publishers Incorporated. 8” x 5%”, 
pp. 424, with many illustrations. Price: $6.75 

2“Recent Advances in Clinical Pathology”, by various authors, 
produced under the auspices of the European Association of 
Clinical Pathologists. General Editor: S. C. Dyke, D.M. 
(Oxford), F.R.C.P. (London). Section Editors: Geahertcinny, 
R. Cruickshank, M.D. (Aberdeen), F.R.C.P. (London); Bio- 
chemistry, E. N. Allott, B.Sc., B. M., B.Ch. (Oxford), F.R.C.P. 
(London) ; Hematology o- Cytology, B. L. Della Vida, M.D. 
A. Robb-Smith, M.D. (London). 
1947 nd J. and A. Churchill Limited. 8” x 5§”, pp. 480, 
with Price: 25s. 


infections, and on the laboratory control of chemotherapy. 
Details of selective media and other techniques are given at 
the end of each chapter. Liver function tests are discussed 
in some detail in the biochemistry section, as regards both 
methods and interpretation. There is also a description of 
micromethods for blood analysis, the excretion tests in 
Addison’s disease, photoelectric colorimetry and methods of 
vitamin assay. 

Under “hematology” the bone marrow, the Rh factor, 
sedimentation rate and blood transfusion are dealt with, 
while in the final section, that devoted to _ histology, 
emphasis is placed on the various methods of biopsy from 
skin, nerves, lymph nodes, endometrium and aspiration from 
internal viscera. This section, which is under the editorship 
of Dr. A. H. T. Robb-Smith, contains more than a hundred 
excellent photomicrographic illustrations. 

No claim is made for completeness, and the difficult task 
of choosing subjects for inclusion has been done with care 
and regard for their practical importance. Inevitably there 
are omissions. One would, for instance, have liked to see 
some reference to the Van Slyke coppér sulphate method 
of plasma protein estimation, and to Field’s stain for thick 
films in malaria diagnosis, both of which proved such 
valuable advances during the war years. 

Nevertheless the editors and authors are to be commended 
for the production of a comprehensive volume on an impor- 
tant aspect of medicine. It will certainly occupy a useful 
place in all clinical laboratories, and, it is hoped, on the 
shelves of many practitioners. 


ANAESTHESIA AND ITS PHYSICAL PRINCIPLES. 


Every anesthetist, tiro and expert, should read Macintosh 
and Mushin’s excellent book entitled “Physics for the 
Anesthetist”.? Although much of what it contains is 
elementary, it provides a timely reminder of the many simple 
physical facts which are too often misunderstood or neglected. 
in the modern practice of anesthesia. 

The subject matter is set out in a very concise way, with 
constant emphasis on the practical application of the various 
points raised. There are numerous diagrams and coloured 
illustrations, the legends to which are incorporated in the 
general text. Most conveniently placed and clearly stated, 
the import of these explanations is readily appreciated. The 
style and presentation are thus quite novel, and far more 
arresting and informative than the somewhat arid pages of 
standard manuals on physics. Indeed, the book is an 
admirable example of visual teaching, and as such not only 
deserves but also encourages detailed and careful study. 

It is neither appropriate nor practicable to enlarge here 
upon the compass of this work. There is so much useful 
and enlightening information on every page that to read is 
to enjoy and benefit. Three striking features, however, 
deserve particular notice. First, those seeming futilities of 
our school and student days are placed in their proper 
perspective. Secondly, that natural will of living tissues to 
suffer insult and yet survive is further demonstrated. And 
finally, the short biographies of those men from whom these 
truths derived are fittingly appended. The authors and 
publishers alike are to be congratulated on the excellence 
of this production. 


NEUROANATOMY. 


Dr. S. W. Ranson died shortly before publication of the 
seventh edition of his well-known book in 1943. He had 
previously chosen Dr. S. L. Clark to carry on his work, and 
this, the eighth edition,” is the first fruit of the change. The 
alterations are not numerous or of deep significance, being 
expressed mainly in some rearrangement of the text and the 
inclusion of additional illustrations—notably a _ series of 
sagittal sections to provide the reader with an approach to 
three-dimensional insight. Fundamentally, the book remains 
Ranson’s with its clarity of text and ample illustration, and 
presents a sound, if rather bald and conservative, picture of 
the human central nervous system. 


1“Physics for the Anesthetist’, by R. R. ge a Wg M.A., 
M.D., .R.C.S., and William W. | Mushi n, 
Bio, 1946. Oxford: Blackwell Scientific Publications, 
Limited. 84” x 54”, pp. 242, with many illustrations. Price: 


% “The Anatomy of the Nervous System: Its Development and 
Function”, by Stephen Walter Ranson, M.D., Ph.D., revised by 
Sam Lillard Clark, M.D., Ph.D.; Eighth Edition ; 1947. 
oo London: WwW. B. Saunders Company ; Melbourne 

W. Ramsay (Surgical) Proprietary, Limited. 10” x 64”, 
542, with many illustrations, some cf them coloured. Price: 498, 
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date (month, day and year), number of the first page of the 
article. If a reference is made to an abstract of a paper, the 
name of the original journal, together with that of the 
journal in which the abstract has appeared, should be given 
with full date in each instance. 

Authors who are not accustomed to preparing drawings 
or photographic prints for reproduction are invited to seek 
the advice of the Editor. 


THE HEALTH OF GREAT BRITAIN. 


WulleE the health of the people of Great Britain has 
always been a subject of great interest and concern to 
practitioners of medicine in Australia, it has become a 
much more important matter during recent months because 
of the difficulties associated with the supply of food to 
the people of the Mother Country. Opinions in Great 
Britain seem to be divided about the extent of the food 
shortage. On the one hand observers like Dr. Franklin 
Bicknell declare that England is dying from starvation’— 
Bicknell’s article bears the title “Dying England”. On 
the other hand Lord Addison in the House of Lords on 
May 22, 1947, declared that the statement that England 
was dying of starvation was a “falsity, sloppy, inaccurate 
and altogether mischievous”. Bicknell declared that all 
rationed and pointed foods and all unrationed food, 
excluding restaurant meals, provided under 2,100 Calories 
a day, as opposed to the 3,000 Calories a day needed by 
the average man and the 2,500 needed by the average 
housewife. Lord Cherwell in the House of Lords quoted 
Lord Addison as stating that the figures given by Dr. 
Bicknell in The Medical Press were incorrect by about 
30%. Lord Woolton said that the words “dying of starva- 
tion” had been used in a strictly technical sense and were 
true—the nation was in fact starving for fats. The 
Honourable J. Strachey, Minister for Food, is also reported? 
as having replied to Mr. Spence in the House on May 12 
that the number of Calories available to civilian consumers 
per head per day in the United Kingdom in 1946 was 2,890 
and not 2,100, “as had been erroneously stated”. He 
admitted that the nutrient intake in 1946 compared with 
the pre-war intake showed 14% less fat, but an increase 
in protein. Readers will remember that through the 
years of the war the health of the people of Great Britain 
remained at a high level. This was without doubt due in 
no small measure to the more equitable distribution of 
food among the population during the war years than had 
been customary before the war. It must be concluded, 


1The Medical Press, May 7, 
British Medical Journal, 1947. 


Lord Addison notwithstanding, that conditions of food 
supply in Great Britain leave a good deal to be desired, 
and it is with this background that the latest report from 
the Ministry of Health must be considered. 


Mr. Aneurin Bevan, Minister of Health, has issued his 
report for the year ended March 31, 1946; it was presented 
to Parliament in May, 1947. This year it is an unusual 
document, for with it is included the report of the Chief 
Medical Officer of the Ministry for the year ended 
December 31, 1945. In previous years these two documents 
were issued separately, and as a result there was a good 
deal of overlapping and it was not easy to obtain a general 
picture of the work of the services and of the health of 
the people. The present arrangement is much more 
satisfactory than that which was previously adopted. Sir 
William Jameson, the chief medical officer, in his intro- 
ductory letter, draws attention to the two different periods 
of time covered by the two parts of the report; he points 
out that a cerain amount of repetition is for this reason 
unavoidable and suggests that apparent discrepancies 
between the figures in the two parts of the report are to 
be ascribed to this cause. Jameson remarks that his 
reports during the war years had an historical appeal and 
he thinks that there must be some feeling of anti- 
climax in the difficult transition from war to peace. He 
adds—and reference to medical literature confirms his 
statement—that some problems have lately acquired a new 
urgency. These include hospital surveys, the cure of the 
aged and chronic sick and the search for a national, pos- 
sibly an international, classification of diseases, injuries 
and causes of death, which will form “a milestone in the 
history of vital statistics’. These are matters for the 
future, however, so attention is directed to facts from 
which deductions about the present state of health may be 
drawn. In the first place the birth rate, which had reached 
17-7 per thousand living in 1944, the highest since 1926, 
declined to 15:9. For this the explanation is stated to 
be obvious that the decrease became pronounced some 
months after the departure of large forces overseas. The 
death rate was 11-4 and the civilian death rate, which 
included violent deaths of civilians due to operations of 
war, was 12-6 per thousand and was slightly better than 
the average rate (12:7) of the three preceding years. 
There was a slight increase in the proportion and numbers 
of deaths due to diseases most prevalent in old age; this 
was to be expected since persons over sixty-five years of 
age comprised 16% of the population in 1945, compared 
with 9% in 1939. This fact must be borne in mind in 
connexion with the percentages of the four chief causes 
of death. Thus diseases of the heart and circulatory 
system and old age accounted for 33:1% of the total deaths 
in 1945, for 31:7% in 1944, and for 29-2% in 1940-1941. 
Malignant disease accounted for 15:2% of the deaths in 
1945, for 14-7 of those in 1944, and for 12-4% of those 
in 1940-1941. Bronchitis, pneumonia and other diseases 
accounted for 11:4% of the deaths in 1945, for 10-:8% of 
those in 1944, and for 13-5% of those in 1940-1941. Intra- 
cranial lesions of vascular origin accounted for 10-7% of the 
deaths in 1945, for 10-3% of those in 1944, and for 89% 
of those in 1940-1941. It should perhaps be noted that in 


1940-1941 violent causes (including the operations of war) 
accounted for 95% of all deaths; in 1945 the percentage 
There is no indication how many of these deaths 


was 5:1. 
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in the two periods occurred among persons over sixty-five 
years of age. The figures for infant and child mortality 
should be specially noted. Infant mortality for 1945 was 
46-0 per thousand related live births; this rate was slightly 
above the low level of 45-4 attained in 1944, but “well below 
that of any year preceding”. The rate for the periods 
1911-1915 and 1916-1920 (the periods covering the first 
world war) were respectively 108-70 and 90-90 per thousand 
live births. The decline in death rates at ages 1-2, 2-3, 
3-4 and 4-5 was pronounced in 1942, 1943 and 1944; the 
decline continued in 1945 and new tow levels were reached 
at each age. Compared with the low records of 1944, the 
further improvements amounted to 8%, 6%, 7% and 8%. 
The stillbirth rate of 28 per thousand total births showed 
no change, but the maternal mortality rate continued to 
decline and reached the lowest level ever recorded (1-80 
per thousand total births compared with 1-92 in 1944). If 
deaths following abortions are excluded the rate was 
1:47 per thousand total births. The portion of the rate 
(0-24 as compared with 0-28 in 1944) attributable to deaths 
from infection during childbirth and the puerperium was 
also the lowest ever recorded. No one will contradict 
Jameson’s statement that all these figures are most credit- 
able to the maternity services, especially when the great 
demands on available beds, shortage of staff and difficult 
conditions generally are considered. It will be remembered 
from previous references to the work of the Ministry for 
Health that special provision was made for the supply of 
milk and eggs to expectant mothers and to children under 
the age of five years. Returning to the question of diseases, 
we note that the deaths from influenza were the lowest 
recorded for thirty years. New records in both the notifica- 
tions and the deaths from diphtheria were reached in 1945. 
This is attributed to the intensive campaign for immuniza- 
tion in 1941-1942, and a wise reminder is given that 
sustained effort is demanded to maintain a high proportion 
of immune children and that continual vigilance on the 
methods and antigens employed is necessary. Measles was 
made notifiable in 1940, and during the year 446,796 cases 
were reported—40,000 more than in any previous year. 
The number of deaths was 729, giving a low fatality rate 
of 016%. This rate was one-seventh of the immediate 
fatality rate of whooping cough in 1945. There were 
fewer cases of cerebro-spinal fever than in any year since 
1928 with the exception of 1939. On the other hand there 
was an increase in the notifications of acute poliomyelitis— 
784 compared with 464 in the previous year. The number 
of cases, however, was little more than half those of the 
epidemic year, 1938. What is described as the most 
doubtful feature of the epidemiology of 1945 is the con- 
tinued increase in dysentery notifications, the total for the 
year being 16,278. Epidemic hepatitis which was so 
common during the war years has waned and showed little 
epidemic spread during 1945. The number of deaths from 
pneumonia was large. During the year 34,412 cases of 
acute primary and of influenzal pneumonia were notified; 
after the diagnoses were revised the number was 34,371, 
and among these cases there were 21,112 deaths at all 
ages. For 1944 the numbers were 38,690, 38,631 and 21,723. 
The downward trend among the population as a whole of 
the tuberculosis mortality was resumed after the rise in 
the middle year of the war. We read that the work of 
the dispensaries has been maintained, often in difficult 


circumstances, but that the deterioration in the position 
regarding a sufficiency of beds, owing mainly to lack of 
nursing and domestic staff, “continues to cause anxiety”, 
Mass radiography of the civilian population is progressing. 
Eighteen civilian mass radiography units operated in 
England and Wales during the year, and up to the end of 
1945 approximately 797,000 persons had been examined. 
Of these persons 95% were found to have normal chests, 
while 2,918 persons or between three and four per thousand 
had previously unsuspected active tuberculosis. No mention 
is made of bacteriological investigation or of “B.C.G.” 
vaccination. Some one thousand persons whose chests 
could not be classed as normal on the radiographic 
evidence were referred for clinical examination, but failed 
to appear. It is regarded as “comforting” that a 
reexamination of results suggested that not more than 
one-half of the thousand persons would have required 
medical treatment or supervision. One statement under 
the heading of rubella needs to be corrected. Reference 
is made to the observation of Swan et alii in this journal 
in 1943 that congenital defects have occurred in the 
children of women who contracted German measles during 
pregnancy. The original observer was N. M. Gregg. Gregg’s 
contribution to the Transactions of the Ophthalmological 
Society of Australia in 1941 is mentioned in a footnote as 
a reference after that to the work of Swan and his col- 
laborators. 

The facts that have been gathered from the chief medical 
Officer’s report lead to the inevitable conciusion that 1945 
was a good year in England and Wales from the 
health point of view. This view is reinforced by the 
opinion that is expressed that the nutrition of the popula- 
tion generally has remained good. Further, the improve- 
ment in the rate of growth of school children “suggests 
that the children of 1945 were of better physique than 
corresponding children in 1940 or before the war”. This 
would seem to indicate that, at any rate until 1945, the 
people of Great Britain had sufficient and suitable food. 
This does not say that the food position has not deteriorated 
since 1945. It must also be remembered that a deficiency 
in certain constituents of the diet will not immediately 
become obvious. As already stated, the diet of the people 
in Britain is not what it ought to be. The people of 
Australia have recognized this fact and have given help to 
Britain in the matter of food in many ways. In the opinion 
of many this help should and could without much difficulty 
be increased. Bicknell, whose article has been mentioned, 
takes the people of Britain to task for spending on 
American cinematograph films, on tobacco, on beer and 
on chewing gum, money that ought to be spent on food. 
It is not for Australians to make suggestions of this kind 
to Britain. Rather should Australians ask themselves 
whether their own spending on amusements and luxuries 
is based on wisdom or on selfishness. The people of Britain 
have suffered hardships unknown in this country and their 
departure from rigid austerity in the present circum- 
stances may be understood. If we understand, we should 
be so much the readier to help to supply them with food. 
In this matter Australians should be optimistic, but their 
optimism ought to be active and adjuvant. We have pre- 
sumed that the Ministry of Health report does in fact 
reflect the truth about the conditions with which it deals. 
We may thus in our optimism look forward to a con- 
tinuance of good reports from its officers. 
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number of cases of early syphilis which were resistant as 
Cutrent Comment. judged by serological tests. The technique showing the 


THE RAPID TREATMENT OF SYPHILIS. 


THE treatment of syphilis is a tedious business at best, 
and most schemes of treatment advocated have had, for 
the patient at least and often for the doctor, other 
unpleasant features. As a natural consequence new 
methods designed to shorten the duration of treatment 
or to introduce less unpleasant drugs have been received 
with much enthusiasm. It is essential that the desire to 
simplify the treatment should not colour our judgement 
of the value of methods used; the Treponema pallidum is 
too wily a foe to be attacked by any other than the 
soundest methods available. In the issue of April 29, 
1944, reference was made to the intensive treatment of 
syphilis in the light of reports from severa] authors. A 
new report now comes from the New Mexico Intensive 
Treatment Centre, where all stages of syphilis except late 
syphilis of the central nervous system were treated. Five 
different schedules of rapid treatment have been used over 
a period of two years, and Herbert M. Leavitt has described 
the results and compared their values... The schemes of 
treatment employed were as follows: (a) The “modified 
Schoch regime”, in which a daily injection of ‘““Mapharsen” 
was given on six days a week for twenty doses, together 
with a weekly injection of 200 milligrammes of bismuth 
subsalicylate. The dose of “Mapharsen” was 0-6 gramme 
for adults weighing more than 120 pounds, smaller 
patients receiving proportionately less. A follow-up series 
of eight weekly injections of bismuth was advised following 
discharge. (b) The “multiple injections-25-day schedule”, 
in which daily injections of ““Mapharsen” were given (on 
six days a week) for a total of twenty-two injections, the 
dosage being the same as in the previous method. A dose 
of 200 milligrammes of bismuth subsalicylate was given 
on the first day of treatment and repeated with every 
fifth “Mapharsen” injection. (c) The administration of 
penicillin alone by sixty injections of 40,000 units 
each every three hours, a total of 2,400,000 units in 
seven and a half days; no follow-up treatments were given. 
(d) The “8-6-3 schedule’. During an eight-day period 
eight daily injections of ‘“Mapharsen” were given, the 
dosage being as in the previous methods, with three 
injections of bismuth subsalicylate (on the first, fifth and 
eighth days), and penicillin in doses of 10,000 units every 
three hours for sixty injections. No follow-up treatment 
was given, (e€) The “5-12-3 schedule”. During a nine-day 
period, five injections of ‘“Mapharsen” were given (on the 
first, third, fifth, seventh and ninth days), with three 
injections of bismuth subsalicylate, each of 200 milli- 
grammes (on the first, fifth and ninth days), and seventy- 
two injections each of 16,667 units of penicillin every three 
hours to a total of 1,200,000 units. Serious reactions to 
these schemes of treatment were few. Five cases of 
arsenical dermatitis occurred, two of which followed the 
“multiple injections-25-day schedule” and one each from 
the other three methods which included arsenic therapy. 
All patients responded well to local treatment and the use 
of BAL. One instance of agranulocytosis occurred, in a 
patient receiving the “multiple injections-25-day” treat- 
ment; recovery was effected in three days by the use of 
BAL, liver extract, ‘“Pentnucleotide” and penicillin. The 
most serious reactions were in patients who developed 
encephalopathy while being treated by the “8-6-3” régime; 
these patients nearly died, but recovered with no sequele 
after the use of supportive therapy, sedation and BAL. 


Comparison of the therapeutic effects of the several 
methods is instructive. All five methods were considered 
effective in rendering patients non-infective in a short 
time. Under hospital conditions they are regarded as 
safe for use by medical personnel trained briefly in the 
relevant techniques and indications, except for the “8-6-3 
schedule”. The number of clinical relapses was com- 
paratively small; but this advantage was offset by a large 


1American Journal of Syphilis, Gonorrhea and Venereal 
Diseases, January, 1947. 


best results by serological standards was the “8-6-3” 
régime; by the use of this method, 80% of all patients 
suffering from secondary syphilis were treated with satis- 
factory results. The “8-6-3” régime is, however, not con- 
sidered safe, and the “5-12-3” technique, the use of which 
has not been followed by the same toxic manifestations, is 
thought to be the most promising method; it was the last 
method adopted and has had only limited use, but it 
seemed to maintain the value of combined therapy and 
should prove most useful. The least satisfactory results 
were obtained with the “modified Schoch” method. The 
penicillin régime is undoubtedly the safest, but the per- 
centage of unsatisfactory results from its use in these 
investigations was disappointingly high. Leavitt com- 
ments that results obtained failed to show that any of 
these five methods was superior to routine long-term 
therapy when adequately administered, or to intensive 
arsenotherapy, especially the eight-day intravenous drip 
technique, multiple injections of “Mapharsen” with typhoid 
vaccine, and the slower triweekly arsenotherapy with 
bismuth The studies are worth careful consideration. 
Most practitioners who treat syphilis would be more than 
pleased to discard arsenic if an efficient substitute was 
available. Penicillin seemed likely at first to be this 
substitute, but has not fulfilled all the original hopes, 
though it has certainly taken an important place among 
the antisyphilitic agents and the answer to the problem 
may well lie among the antibiotics. For the present, 
however, arsenic seems indispensable, at least for certain 
phases of the infection. The most effective attack on 
syphilis appears to require the combined forces of arsenic, 
penicillin and bismuth. 


MONGOLISM. 


Tube problem of congenital defects has always been dis- 
tressing and, until recent years, persistently baffling. 
However, a new field for investigation and a new hope 
came with the observations of Gregg on the effects of 
maternal rubella on the lens of a fetus in utero. Later 
workers confirmed Gregg’s observations and found a 
relationship between other infections of the mother and 
congenital defects in the child, though these were not s0 
common or spectacular as the sequele of rubella. Further 
investigation and speculation are now being made on an 
important syndrome of congenital defect, namely, 
mongolism. Certain etiological aspects of this condition 
have long been recognized, in particular the age and 
number of previous pregnancies of the mother; but nothing 
has been really known of the pathogenesis. The subject 
has again been raised by Theodore H. Ingalls,’ of the 
Harvard Medical School, in a paper in which he reviews 
the literature and presents the findings of fifty autopsies 
performed during the past twenty-five years at the 
Children’s Hospital in Boston. In surveying the 
literature, Ingalls lists in some detail the anatomical 
features of mongolism and then quotes the finding 
stressed by Brousseau and Brainerd that an outstanding 
feature of mongolism is the great variety of lesions to be 
found with no wne peculiar to the condition. The autopsy 
findings again illustrated the diversity of individual 
anatomical defects, some frequent, some rare. The 
established (and diagnostic) cranial and facial charac- 
teristics were invariably present: the brachycephalic 
skull, the flattened facies and poorly developed nose and 
maxilla, the slanting palpebral fissures and the deformed 
ears. The brain was in most cases below normal size and 
various individual anomalies in its development had 
occurred. The skeletons showed the characteristic changes 
in hands and feet, developmental cardiac defects were 
present in a large proportion of the subjects, and in the 
large majority all endocrine glands were grossly abnormal. 
There was not sufficient evidence to confirm or deny 
Benda’s conclusion that histological changes in the 


1 American Journal of Diseases of Children, March, 1947. 


| 
| ‘ 
| 
| 
| 


792 


THE MEDICAL JOURNAL OF AUSTRALIA. 


JUNE 28, 1947. 


pituitary gland occur consistently in mongolism and that 
it is “a congenital type of hypopituitarism”. 

Ingalls then goes on to discuss the significance of 
certain characteristic anatomical features. The essence 
of the cranial abnormalities resides in moderate micro- 
cephaly, definite brachycephaly and relative dwarfism of 
the basilar bones and the contiguous glabellum, the nasal 
bones and the maxilla. The cerebral abnormalities consist 
principally of a relatively narrow antero-posterior and a 
wide lateral diameter of the brain, the organ conforming 
to the general shape of the skull, relative dwarfing of the 
cerebrum, the cerebellum and the brain stem and some- 
times other individual anomalies. The important considera- 
tion is whether the cranial maldevelopment follows that 
of the brain or vice versa. It is strongly suggested that 
“the spheno-occipital cartilage is an epiphyseal mechanism 
by which the greater increment of forward growth of the 
base of the skull is accomplished’; and that its normal 
development would be expected to be impeded by the same 
general deficiencies of hormones and vitamins or by other 
disease processes which retard epiphyseal growth 
elsewhere. The end result would be brachycephaly and 
microcephaly. This, however, requires much more 
investigation. 
Ingalls is much impressed by the great diversity of the 
lesions. The association of cranial with numerous skeletal 
anomalies suggests to him that developing masses of 
precartilage and membranous centres of ossification 
throughout the skeleton are affected in chance combina- 
tions. The involvement of the tribasilar bone may simply 
be one of them—the essential one for the production of the 
cranial stigmas, but of no etiological significance. Each 
anomaly may be merely a member of a larger group 
subject to numerous permutations and combinations—“the 
result of an etiological agent, not the cause of a syn- 
drome”, There are many reasons for believing, Ingalls 
states, that the observed anomalies originate before the 
third month of gestation, probably during the period 
between preembryonic and early embryonic life. He quotes 
the opinion of Weatherford that “each of the anomalous 
conditions susceptible of orientation in embryonic life 
represents an arrested or disturbed gradient of growth 
during the sixth to ninth week of gestation’. There is 
an element of speculation in all this, but it seems possible 
that some factor capable of causing damage to embryonic 
tissue at this stage of development is awaiting detection. 
This is perhaps a problem whose final solution lies more 
within the scope of the clinician than that of the pathologist 
or cloistered investigator. The compilation of thorough 
and detailed ante-nata] histories and their correlation 
with the facts and inferences summarized above may well 
be a fascinating and profitable piece of research work 
peculiarly suitable for the alert general practitioner. 


A TEST FOR THE PRESENCE OF DUODENAL 
ULCER. 


Tue diagnosis of duodenal ulcer and the determination 
of whether or not healing is complete still offer problems. 
Radiographic evidence is sometimes equivocal and normal 
findings do not always indicate that an ulcer is not 
present or that an ulcer previously demonstrated is healed. 
The gastroscope has proved a useful addition to the 
investigation of gastric ulcer, but difficulties are greater 
in the case of the duodenum. A useful test has recently 
been suggested by Andrew W. Kay’ based on the effect on 
gastric motility of the introduction of cold water into the 
stomach. Following the work of Carlson (1916) and 
Anderson (1943), Kay recorded the effect of introducing, 
cold and hot water and also saline solution of varying 
strengths into the stomachs of normal subjects as well as 
of those suffering from various dyspeptic conditions. The 
gastric motility was recorded by means of a swallowed 
balloon inflated to a standard pressure of ten centimetres 
of water and a tambour-kymograph unit. The principal 
findings were that the ingestion of cold water by normal 


In considering the syndrome generally, . 


subjects inhibited normal gastric contractions, but that in 
the presence of a duodenal ulcer gastric contractions were 
either normal or increased; these findings occurred con- 
sistently in 30 normal subjects and in 90 subjects who 
had a duodenal ulcer radiographically demonstrated. Hyper- 
tonic saline solutions inhibited gastric contractions in 
subjects with duodenal ulcer. In subjects whose ulcer 
could be reasonably regarded as healed, ingestion of cold 
water produced inhibition. Cold water produced a normal 
response (inhibition) in 33 of 34 patients suffering from 
definite organic disease of the stomach (ulcer 12, carcinoma 
22). The one patient in whom inhibition was not produced 
was suffering from gastric carcinoma which had invaded 
the duodenum. Of nine patients suffering from acute 
cholecystitis, in two the water test excited gastric con- 
tractions; in one of these laparotomy revealed an empyema 
of the gall-bladder with adherent duodenum; the second 
instance was unexplained. The broad conclusion of these 
experiments is that, in the presence of ‘duodenal disease, 
the ingestion of cold water does not inhibit gastric motility 
as it does in a normal subject. Bearing in mind the rare 
occurrence of carcinof€atous involvement of the duodenum 
and the possible occasional fallacy due to gall-bladder 
disease, the water test should be of value in deciding the 
presence or otherwise of a clinically active duodenal ulcer. 
This will be of use not only in diagnosis, but also in 
determining when healing has taken place. The gastroscope 
has shown unhealed gastric ulcers where clinical and 
radiographic evidence all indicated that healing was com- 
plete. The water test, which is apparently simple and 
no more unpleasant to the patient than a gastric test meal, 
should help to fill the existing gap in our facilities for 
assessing the condition of the duodenum. 


THE DIAGNOSIS OF ACUTE RESPIRATORY TRACT 
INFECTIONS. 


PrerHaps in some medical Utopia it may be possible to 
classify disease on an etiological basis, but in any case 
the introduction of specific remedies is making it more 
than ever desirable that diagnosis should be as correct from 
the point of view of etiology as is practicable. An effort has 
been made to indicate on an exact basis the probabilities 
or the reverse of being able to make a correct diagnosis. 
in cases of acute respiratory tract infections. J. E. Ziegler, 
junior, E. C. Curnen, G. S. Mirick and F. L. Horsfall, 
junior, have published the results of an inquiry into this 
subject carried out at the Hospital of the Rockefeller 
Institute for Medical Research. For the purposes of their 
study the final etiological diagnosis rested upon positive 
laboratory evidence, and where such evidence could not 
be obtained no final diagnosis was recorded in the series. 
Only a small series is presented, 26 patients in all, and 
these are subdivided into two groups, one of those admitted 
to hospital during the winter of 1943-1944 and the other 
during the winter of 1945-1946. The peculiar interest of 
these two periods lies in the fact that a mild influenza 
epidemic occurred in each, the first due to influenza virus 
type A and the second due to influenza virus type B. All 
the patients are really considered as individual problems, 
but certain routine procedures were carried out in each 
case and amplified according to the circumstances. In 
addition to the usual history and examination, radiological 
examination of the chest was made, swabbings of the naso- 
pharynx were taken, blood was obtained for cultivation, 
hematological study and serological tests, sputum was 
collected if available, and where thought necessary naso- 
pharyngeal washings were made. Some of these tests 
were repeated at such intervals as required. The bacterio- 
logical procedures were those best adapted for isolating 
and identifying certain non-hemolytic streptococci, pneumo- 
cocci and Haemophilus influenze. Typing of the stirepto- 
cocci was carried out by standard procedures, and typing 
tests were also made by the “Quellung” method. Selective 
media were also used, and strains of influenza virus were 
recognized and identified after inoculation into the 


4The Lancet, April 5, 1947. 
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amniotic sac of the chick embryo. The patients’ sera were 
subjected to tests for pneumococcus and streptococcus 
agglutinins, cold hemagglutinins, virus antibodies and anti- 
streptolysins. 

Against this imposing array of scientific procedures it 
would appear to take some courage to make a tentative 
clinical diagnosis, but this was done in each case and duly 
recorded. The results obtained from the different tests 
are discussed in the article, and summarized findings in 
the whole series are listed, with at one side the original 
clinical impression, as the authors modestly call it, and at 
the other the final diagnosis. Another table sets out the 
symptoms in order of frequency in each case. It would be 
both unfair and misleading to express the accuracy of the 
original diagnoses in terms of percentages; but two things 
stand out prominently, the frequency of the coexistence 
of more than one etiological factor of importance, and the 
comparatively large number of cases in which a true 
influenzal infection was unsuspected. That mixed infections 
should’ occur frequently is not at all surprising, nor is it 
difficult to understand why true influenza is probably safely 
diagnosed with success only during a known widespread 
epidemic. Another interesting point is that a tentative 
diagnosis of atypical pneumonia was found to be correct 
in only half the cases. This, as the authors remark, is 
probably due to the existence of fashions in terms. But 
the real crux of the research is this. Stress has been laid 
on the difficulty in making an accurate diagnosis of the 
exact cause of acute infections of the respiratory tract. In 
the absence of evidence establishing the true cause or 
causes, how can remedies like sulphonamides and penicillin 
be accurately applied in treatment? Modern therapeutic 
agents may, as the writers of this article suggest, demand 
more rather than less diagnostic accuracy for their really 
effective use. There is no need to discuss the disadvantages 
and even dangers of the blind and almost reflex use of 
powerful drugs; they should be familiar to all, but it will 
be interesting to see how the practice of medicine will 
unfold itself in the future. 


THE REHABILITATION OF PARAPLEGICS. 


THOSE unfortunate individuals who have through disease 
or accident become paralysed from the waist down have 
to suffer most serious disabilities, of which one of the 
greatest is the loss of normal bladder function. This is 
a really serious bar to the resumption of a life which 
includes the capacity to work and to maintain social 
contacts, In an article dealing with this aspect of the 
rehabilitation of these unfortunate persons Donald Munro 
describes in detail methods whereby control of the bladder 
may be regained by patients who are intelligent and 
cooperative The three elements in attaining this desirable 
result are tidal drainage of the bladder, cystometry and 
training of the bladder reflexes. Each of these should be 
well known to those interested, but success depends upon 
a number of factors, not the least being attention to the 
most scrupulously applied detail. Tidal drainage has 
altered the immediate prognosis and the eventual result 
in many cases of injury to the spinal cord. Munro 
describes and illustrates the various modifications which 
have been made in this simple and ingenious hydrostatic 
apparatus. He maintains that the correct application of 
the method requires a determination of the type of the 
bladder with regard to the pressure gradients within it 
and their relation to its function. He prefers the models 
of Stewart and of Cone and Bridgers as modified by 
Stewart, in which a cystometer is built into the apparatus. 
The pitfalls and troubles of the use of tidal drainage are 
set forth in this article. Incidentally, both medical and 
nursing staffs must be interested in and intelligently 
capable of keeping the apparatus running smoothly for 
the result to be satisfactory. So, too, must the patient if 
his training is to be productive of any degree of indepen- 
dence. Premature discharge of the bladder contents and 
undue intravesical pressures are to be avoided. In the 
practice of cystometry Munro believes that many observa- 


tions that have been made in the past are vitiated by the 
introduction of quantities of fluid into the bladder which 
are far in excess of those which are dealt with by the 
organ in its normal state. Increments of 25 to 50 millilitres 
are too high to reproduce anything like normal con- 
ditions. When the observations have been made, parallel 
columns of figures are presented representing intravesical 
pressure readings and quantities of fluid in the bladder, 
together with the amount of residual urine. From these 
data the bladder function can be judged, and the periodicity 
and the amounts of fluid and degrees of pressure which 
determine emptying of the viscus can be estimated. A 
definite caution is given as to the necessity to remember 
the effect produced by severe or established sepsis, par- 
ticularly its relationship tc hypoproteinemia. The bearing 
of this upon treatment is important also. Suitable diet 
and blood transfusion, repeated if necessary, should pro- 
duce an improvement. 

The whole subject of the physiology of micturition is 
discussed. The author holds that sympathetic denervation 
does not affect bladder activity. We are, however, con- 
cerned at the moment with the important subject of 
training. Munro describes in detail his plan for estab- 
lishing bladder control, by a process of training whereby 
it will permit distension up to the point where it can hold 
200 millilitres or more without starting an emptying 
contraction. Training is begun with the patient in bed, 
at first with the catheter in situ, and the period is 
gradually lengthened. When the patient can manage a 
three-hour period during the day tidal drainage is dis- 
pensed with at night. Finally the catheter is removed, 
and the periods are shortened again, and they are gradually 
increased till the patient can successfully use the reflex 
for emptying at stated intervals without accidents. At 
this stage he is, under favourable conditions, ambulant. 
This scheme is suitable only for those whose spinal cords 
are anatomically or physiologically transected. If the 
bladder is denervated by lesions of the sacra) roots or 
cord, or by destruction of the parasympathetic plexuses, 
it is necessary for the patient to wear a catheter con- 
stantly and to use tidal drainage at night. It is stated 
that an intelligent patient can learn all the technical and 
aseptic maneuvres necessary for the safe contro] of this 
method. It is a sufficiently serious barriér to useful life 
to be paraplegic without being incontinent in addition, 
and any efforts to remove this terrible disability are worth 
while on the part of both the surgeon and the patient. 


AGENESIS OF THE CORPUS CALLOSUM AND 
MATERNAL RUBELLA. 


WHEN N. M. Gregg reported his observations on lenticular 
changes in infants whose mothers had suffered from rubella 
during the early days of pregnancy, he started a series of 
observations which are likely to have far-reaching results. 
While in matters of this kind it is necessary to distinguish 
between hypothesis and fact, any observations likely to 
throw light on the subject or to widen its scope should be 
recorded. Observations by many authors have been 
recorded since Gregg's origina] report. M. Friedman and 
P. Cohen’? now give the history of a child whose mother 
suffered from what was thought to be rubélla in the 
second month of pregnancy. The child had bilateral 
cataract, was microcephalic, developed poorly, was mentally 
retarded, and died at the age of thirteen months of 
bronchopneumonia. Necropsy revealed agenesis of the 
anterior commissure of the corpus callosum and also of the 
hippocampal commissure, the fornix and upper motor 
neurones. Hydrocephalus and mild diffuse subcortical 
sclerosis were also present with scarring and focal agenesis 
of the kidneys and mild scarring of the pancreas and 
thyreoid. Friedman and Cohen point out that the maximal 
growth of the affected parts of the brain in the fetus 
coincides with that of the lens. They wonder how many 
children with congenital cataracts are also the subject of 
cerebral defects, and suggest that feta) infection with the 
rubella virus may be responsible for both. 


1The New England Journal of Medicine, February 13, 1947. 


1 American Journal of Diseases of Children, February, 1947. 
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Abstracts from Medical 
Literature, 
RADIOLOGY. 


Rheumatoid Spondylitis: Correlation 
of Clinical and Radiological 
Features. 


E. W. Botanp Emit M. SHEBESTA 
(Radiology, December, 1946) state that 
alterations in the sacro-iliac joints 
constitute the most — diagnostically 
reliable and almost invariably the 
earliest radiographic  ffindings in 
rheumatoid spondylitis. The first 
changes consist of subchondral bony 
sclerosis with or without spotty 
demineralization, usually located in the 
juxtaarticular portion of the ilium, par- 
ticularly at the caudal third of the 
joint. Later the juxtaarticular portion 
of the sacrum may _ show similar 
Involvement is _ usually 
bilateral, but not always symmetrical 
in degree. As the process progresses, 
demineralization and bony condensation 
cover a wider subcortical zone; but the 
two processes may not keep pace with 
each other, one or the other pre- 
dominating. The sacro-iliac joint at 
first appears blurred and the margins 
are indistinct. The joint space may 
give the false impression of being 
widened or it may appear narrowed. 
Varying degrees of joint dissolution 
may occur; the margins may appear 
serrated, or irregular mottling may be 
present. With further progression, the 
joint space is traversed by bony 
trabecule; gradually fusion between 
the sacrum and ilium occurs. With 
the development of ankylosis, sub- 
chondral sclerosis gradually fades and 
the bone density of the adjacent ilium 
and sacrum eventually becomes normal 
or less than normal. If spotty 
rarefaction has been pronounced, 
residues of such change may be evident 
long after ankylosis is complete. Radio- 
graphic changes in the lumbar, thoracic 
and cervical regions are not found so 
consistently, nor are they so diagnostic, 
as the sacro-iliac changes. The most 
common finding consists in calcifica- 
tion of the paravertebral ligaments, 
especially the anterior longitudinal 
ligament; this is usually first observed 
at the lower thoracic and upper lumbar 
levels. Extensive calcific and later 
osseous changes in the paravertebral 
ligaments give rise to the well-known 
advanced and terminal picture of 
“bamboo spine”. Radiographic changes 
in the apophyseal articulations are 
inconstant, but when present they are 
similar to those found in the sacro-iliac 
joints. They consist of juxtaarticular 
rarefaction with or without sclerosis 
of the facets, irregularity of the 
articular margins, narrowing of the 
joint spaces and eventual ankylosis. 
Examination of these articulations is 
difficult because of the wide variations 
which exist in the joint planes; often 
several views with different degrees of 
obliquity are needed for accurate study. 
Even when definite changes are present, 
only one or a few scattered apophyseal 
joints may be _ radiographically in- 
volved. Almost always the sacro-iliac 
findings are more definite and of more 
diagnostic value. Characteristic X-ray 


changes. 


changes in the sacro-iliac joints may 
not develop for months or even years 
after the onset of persistent low-back 
symptoms. 


In the authors’ series of 


cases the time necessary for ankylosis 
of the sacro-iliac joints to develop was 
extremely variable and seemingly 
depended on (a) the severity of the 
disease and (b) whether the process 
was relentlessly progressive or was sub- 
ject to exacerbations and remissions. 
Partial ankylosis was observed in 16 
of the 50 cases. In one case of moderate 
severity partial ankylosis occurred as 
early as two years after the onset of 
symptoms, while at the other extreme 
in one mild case, in which the history 
was one of exacerbations and remissions 
of back symptoms, no evidence of 
fusion was obtained after fifteen years. 
Calcification or ossification of the para- 
vertebral ligaments was a relatively 
late manifestation. Ligamentous calci- 
fication was found as early as two 
years after the onset of symptoms in 
two cases, but several patients with 
symptoms of over eight years’ duration 
failed to show any evidence of such 
change. 


The Radiological and Cardiac 


Manifestations of Funnel 
Chest. 


J. G. E. H. Drake 
(American Journal of Roentgenology, 
December, 1946) state that funnel chest 
is not a rare condition. Since the 
greatest number of subjects having this 
deformity are without’ troublesome 
symptoms, only an occasional person 
will present a medical problem, and 
only a small number of these people 
will be reported in the literature. The 
malformation is a developmental 
anomaly in nearly all instances. In 
the non-traumatic cases usually no 
deformity is present at birth. In the 
first years of life the sternal depression 
appears and gradually becomes more 
pronounced. Because it is absent at 
birth, the maldevelopment may be 
erroneously attributed to rickets or to 
obstructive respiration. Funnel chest 
is due to a posterior position of the 
sternum in relation to the anterior 
chest wall below. The manubrium 
is usually not involved, and the lower 
segment of the corpus sterni commonly 
forms the most posterior portion of 
the deformity. The anterior ribs and 
costal cartilages maintain their normal 
position, leaving the anterior chest wall 
intact on both sides of the sternum 
and allowing a depression to be formed 
centrally. The deformity may be of 
varying degrees, with a depth reaching 
at times seven or more centimetres in 
severe cases. Not uncommonly the 
depression is somewhat irregular, the 
greatest depth not being centrally 
placed. The heart, lying beneath the 
sternum, is directly affected by the 
deformity. A displacement of the heart 
to the left is a fairly constant finding. 
Sometimes the cardiac displacement 
may be only slight, but occasionally 
the entire heart may be so shifted as 
to be found lying in the left side of 
the chest. The radiological findings are 
characteristic. In the postero-anterior 
view, the heart is shifted to the left, 
with some elevation of the left border 
from the diaphragm. In lateral views 
the diagnosis is_ self-evident. The 
sternum protrudes backward, and is 
well behind the anterior chest wall. In 
examining photofluorograms of the 
chest it is important to be aware of 
the cardiac picture in funnel chest. 
Often, on a _ single  postero-anterior 
radiograph, an erroneous diagnosis of 
cardiac enlargement, congenital heart 
disease, or even mitral disease may be 
made. Another striking feature in a 


number of cases is the prominence of 
the right hilar and trunk shadows, 
which are normally obscured by the 
overlying right cardiac border. This 
finding may at times be misinterpreted 
as an abnormal density in the right 
hilum and in the base of the right 
lung resulting in an erroneous impres- 
sion of pneumonitis or congestion. 
Minor variations in the electrocardio- 
gram are common in this condition 
and are probably due to a change in 
the position of the heart attributable 
to the deformity rather than to myo- 
cardial disease. In most cases of 
developmental funnel chest no treat- 
ment is required. However, surgical 
elevation of the sternum may have to 
be considered particularly in_ the 
traumatic group, when progressive 
cardiac manifestations are present that 
cannot be attributed to other causes. 


Webs and Constricting Bands in the 
Upper Portion of the CEsophagus 
(Sideropenic Dysphagia). 

MertTHyN A. THOMAS (American 
Journal of Roentgenology, February, 
1947) states that dysphagia, often diag- 
nosed as being due to globus hystericus 
or other neurosis, may be due to webs 
or constricting bands in the upper 
portion of the esophagus. This con- 
dition is found with few exceptions in 
women and is often associated with 
essential hypochromic anemia. The 
pathological changes in the cesophagus, 
as well as other changes which may be 
noted in these cases, such as glossitis, 
cracking in the corners of the mouth 
and koilonychia, may be due to a 
deficiency of iron. The lesions may be 
either thin membranous webs which 
sweep partially across the lumen of the 
esophagus, or narrow bands which 
encircle the cssophagus constricting the 
lumen. They invariably occur above 
the suprasternal notch. The favourite 
location is in the postcricoid area. The 
clinical symptoms are quite typical. 
Depending on the degree of obstruction 
caused by the band or web, there are 
varying degrees of dysphagia. Some 
patients may note only that they must 
eat more slowly and chew their food 
more thoroughly than other people. 
They may require an hour to eat a 
meal. With rapid eating and drinking 
the food and liquid tend to dam back 
and, since the obstruction is high in 
the oesophagus, overflow into’ the 
trachea, resulting in severe paroxysms 
of choking and strangulation. Those 
with a more pronounced degree of 
obstruction must limit their diet to 
liquids or very soft foods. The cause 
of these bands or webs is not definitely 
known, but it is probable that some are 
congenital, while others are due to scar 
tissue forming after some abrasion of 
the mucosa as a result of either trauma 
or infection. The demonstration of 
these constricting bands or webs by 
radiological methods requires a some- 
what specialized technique. The usual 
X-ray examination with thin and thick 
barium mixtures is insufficient to make 
the diagnosis, since the passage of the 
meal through the upper portion of the 
wsophagus is too rapid to allow more 
than fleeting glimpses of the indenta- 
tion caused by the band or web. How- 
ever, radiograms made with rapid 
exposure immediately after the patient 
swallows a large mouthful of barium 
mixture, show the constricting band 
or web in an _ otherwise distended 
esophagus. The csophagus must be 
distended, since, if it is empty or only 
partially filled, one may find no evidence 
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of any abnormality, and, furthermore, 
the mucosal pattern may appear 
perfectly normal. Of great value was 
the use of barium-filled capsules. Under 
X-ray examination the location of the 
obstruction could be readily seen, but 
detailed study was unsatisfactory on 
account of movement due to choking 
and gagging occasioned by the stop- 
page of the capsule. Here again 
radiographs made with rapid exposures 
clarified the condition, showing the 
capsule lodged against the band or wen, 
the latter being sometimes outlined by 
air in the esophagus above and below 
the constriction. Final proof of the 
presence of a band or web by visualiza- 
tion of it through the csophagoscope 
may not be obtained unless the ceso- 
phagoscopist takes particular care in 
inserting the instrument. The lesion is 
very ‘high in the esophagus and may 
readily be broken down before it is 
observed, no evidence being left other 
than possibly a faint tear in the 
mucosa. 


PHYSICAL THERAPY. 


Primary Malignant Tumours of 
Bone. 

S. K. Caps, R. W. Scarrr, F. C. 
AND S. B. Apams (British Journal of 
Radiology, January, 1947) present a 
symposium primary malignant 
tumours of bone in which the pathology, 
X-ray diagnosis, and treatment are dis- 
cussed. They state that bone sarcoma is 
a malignant tumour of mesoblastic type 
—mostly falling into the following 
groups: osteogenic sarcoma, Ewing’s 
tumour, multiple myeloma and 
periosteal sarcoma. A fifth group, nearly 
always benign, is osteoclastoma. Clinical 
features are pain and swelling. The 
rate of growth depends upon the type, 
and there may be an infinite variety 
of appearance between the two ex- 
tremes of sclerosing and telangiectatic. 
The vast majority of patients with 
bone sarcoma develop metastases, most 
commonly in the lungs; but by embolic 
spread metastases may occur in the 
skeleton, lymphatics and viscera. Sar- 
coma of bone is of varied radio- 
sensitivity. Ewing’s tumour is the 
most radiosensitive and the periosteal 
sarcoma the least; the radiosensitivity 
of osteogenic sarcoma varies. Changes 
seen following adequate irradiation are 
progressive shrinking of the tumour, 
recalcification of osteolytic lesions, 
absorption of abnormal bone, healing 
of pathological fractures, restoration 
of the contour of the bone, and histo- 
logical evidence of arrest of the growth. 
These changes are not always obtained 
nor are they all seen in the one 
patient, and, most important, they are 
not permanent; local recurrence is 
common. Repression may last a few 
months or even two or three years; 
permanent repression cannot be relied 
on with present methods of irradiation. 
In the choice of a method of treatment 
only two methods are available, surgical 
removal and irradiation. Pre-operative 
irradiation is undoubtedly of value. At 
the Memorial Hospital in New York 
over a period of ten years amputation 
alone resulted in survival for five years 
in 46% of patients. After irradiation 
followed by amputation 46% of patients 
survived for five years. At the West- 
minster Hospital, London, 106 cases 


of malignant bone tumours have been 
noted over a period of twenty years. 
The principles of treatment adopted 


| 


(i) For osteogenic 
sarcoma pre-operative irradiation 
should always be given; irradiation, 
even when not successful in arresting 
the disease, inhibits the activity of the 
growth. If within four to six weeks 
of irradiation there is sufficient radio- 


were as follows: 


logical evidence of regression of the 


tumour amputation is delayed; if not, 
operation is carried out immediately. 
No immunity against metastases is 
conferred by irradiation or by surgery; 
in the absence of metastases prophy- 
lactic irradiation to the chest is a 
failure and may actually be detrimental. 
(ii) Ewing’s tumour is the most radio- 
sensitive of all bone neoplasms; re- 
sponse to irradiation is rapid. Large 
tumour masses may disappear com- 
pletely. Permanent regression, how- 
ever, is rare. Multiple metastases are 
the common final manifestation. The 
primary surgical treatment of a Ewing's 
tumour is seldom justifiable. qdiii) 
Multiple myeloma is invariably fatal. 
It does not lend itself to surgical 
treatment owing to the situation and 
multiplicity of lesions. Pain is fre- 
quently distressing—irradiation in small 
doses is the best palliative remedy. 
(iv) Periosteal tumours are radio- 
resistant. Large doses are necessary 
to produce any effect on the tumour 
and these are apt to produce deformity 
and loss of function. Surgical treat- 
ment, therefore, is the method of choice 
Post-operative irradiation to the stump 
is of value. (v) In the case of osteo- 
clastoma good results are obtained by 


' conservative surgery and by irradiation 
_ The choice of method depends on the 


site of the tumour, its size and the 
age of the patient. Surgery is indicated 
(a) in young children when the tumour 
is close to the epiphyseal line, (bv) for 
tumours of moderate extent when bone 
destruction is small, (c) for tumours 
of the digits, and (d) when the tumour 
has extended to the neighbouring joint 
and irradiation will have to include 
articular and periarticular structures. 
Irradiation is indicated (a) in the 
treatment of healthy adults, (b) in the 
treatment of all patients when the 
tumour is in a position difficult of 
access such as in the innominate bone, 
and (c) for accessible tumours where 
the amount of bone destruction is so 
great that fracture might follow curet- 
tage. Complete recalcification has been 
obtained by irradiation only with a 
small dose of about 2,000r. The effects 
of irradiation become apparent within 
six weeks of treatment and continue 
for eight to ten months. A combination 
of irradiation and surgery is not 
advised. 


Dysgerminoma of the Ovary. 


ROBERT D. MORTON AND ARTHUR U. 
DESJARDINS (American Journal of 
Radiology, January, 1947) describe 


dysgerminoma of the ovary by quoting 
the following description by Ewing: 
“It is a malignant, radio-sensitive cel- 
lular tumour occurring at rather early 
ages, lacking hormonal effects, com- 
posed of large polyhedral cells of 
embryonal type, and lying in a loose 
stroma containing many lymphocytes.” 
They state that for the most part 
treatment has been surgical and that 
the results are good when ihe disease 
is unilateral (60%) and encapsulated. 
Radiation treatment appears to have 
been somewhat neglected, a surprising 
fact when one considers that it has 
proved its value in the treatment of 
seminoma of the testis, which has a 
histopathological picture identical with 
that seen in dysgerminoma. The origin 
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of the tumour ‘s uncertain, but it 
appears to arise from embryonic sexual 
cells, although Ewing believes it to be 
an atypical teratoma. Owing to the 
extreme radio-sensitivity of the tumour, 
the authors considered that small short 
treatments would be effective and would 
avoid unnecessary irradiation of the 
normal abdominal structures. They 
used a current of 130 kilovolts and a 
filter of six millimetres of aluminium 
and irradiated four anterior abdominal 
fields covering xiphoid cartilage to 
pubis and four corresponding posterior 
fields. A small dose of 540r (in air) was 
given to each field (the daily dose 
varied according to the patient’s con- 
dition). The four patients treated had 
all undergone previous surgical opera- 
tion, the treatment being indicated 
either by recurrence or by incomplete 
removal of the tumour. Two of these 
were alive and wel] seventeen and five 
years later; two died, but neither of 
these two patients returned for the 
second course of treatment as advised. 


Radioactive Isotopes in Leuchzmia. 


T. LevucutTta (American Journal of 
Roentgenology, December, 1946), in an 
editorial article, states that radio- 
phosphorus is produced by deuteron 
bombardment of stable red phosphorus 
in the cyclotron. It possesses the 
advantages that it has a half-life of 
14:2 days, it gives off only f rays, and 
its chemical behaviour is the same as 
that of ordinary phosphorus; thus it 
takes an active part in the phos- 


phorus metabolism of the _ body. 
Experimental studies showed that 
radioactive phosphorus is deposited 


readily in tissues which normally have 
a high phosphorus uptake, such as 
bone, spleen, liver and lymph glands. 
In leuchemia, lymphoma and lympho- 
sarcoma a greater percentage of radio- 
phosphorus was deposited in the affected 
tissue than in any normal tissue except 
bone. Three methods were employed 
in treatment, as follows. (i) A large 
dose was given initially and every third 
day a further dose was given. This 
dose was calculated to replace that 
lost by excretion and natural decay. 
(ii) Small injections were given until 
the desired saturation level had been 
reached. (iii) The fractional method 
was used in which equal doses were 
given at regular or spaced intervals 
until the desired effect was produced. 
This was the most commonly employed 
and doses varied from 0°5 to 3-0 milli- 
curies. The reports of various workers 
agree in the findings that radiation 
sickness occurs only rarely, that in 
acute leuchzemia the drug is ineffective, 
and that in chronic myeloid leuchemia 
its administration restored the blood 
count to normal in the majority of 
cases, this being accompanied by 
clinical improvement. The impression 
gained was that treatment by radio- 
phosphorus was as good as, but no 
better than, X radiation in relieving 
symptoms and prolonging life. X-ray 
therapy is more effective in bringing 
about a rapid regression of enlarged 
spleen and lymph nodes. In excessive 
dosage marrow destruction can occur 
with thrombocytopenia and anzemia. 
Radiosodium has also been tried in the 
treatment of leuchzemia. It differs 
from radiophosphorus in that it emits 
8 rays and very hard y rays; the half- 
life is 14-8 hours. Its clinical effect 
seems to be similar to that of whole 
body X radiation, but sufficient work 
has not yet been done to allow the 
results to be judged. 
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British Medical Association Mews. 


SCIENTIFIC. 


A MEETING of the South Australian Branch of the British 
Medical Association was held on February 27, 1947, at the 
Royal Adelaide Hospital, Dr. L. R. MALLEeN, the President, in 
the chair. The meeting took the form of a series of clinical 
demonstrations by members of the honorary medical staff 
of the hospital. . 


Penetrating Gunshot Wound of a Pregnant Uterus. 


Dr. R. J. be N. Sourer showed a female patient who had 
sustained a penetrating gunshot wound of a _ pregnant 
uterus. This case will be reported more fully in another 
issue of the journal. 


The Lempert Operation. 


Dr. R. M. GuyNnn showed a female patient suffering from 
otosclerosis who had undergone the Lempert fenestration 
operation. Dr. Glynn said that hearing in the ear on which 
the operation had been performed had improved from four to 
twelve feet for the conversational voice. The patient had 
had facial paralysis after the operation, but this had cleared 
up. 

Dystrophia Myotonica. 

Dr. E. F. GARTRELL showed a male patient, aged forty-three 
years, suffering from dystrophia myotonica, and emphasized 
the familial nature of the disease. The patient’s father had 
cataract and weak legs. The patient’s wife had had one 
ectopic pregnancy and had borne no children. His brother 
had one child and one adopted child. The patient’s right 
foot had been awkward for five years or more. He had 
noticed the gradual development of general weakness, 
drooping eyelids and change in his voice. A cataract was 
present in the right eye, and macular change in the left 
eye. The facial muscles were weak. Ptosis was observed, 
and persistent contracture occurred on tapping of the tongue. 
The patient had a flat, persistent smile. His sterno-mastoids 
were wasted, and his grip was persistently weak. The 
dorsiflexors of the feet were weak, the deep reflexes were 
weak or absent, and the calves were wasted. Baldness and 
testicular atrophy were also found. 


Sarcoma of the Cervix Uteri. 


Dr. R. F. Marrers discussed the case of a married female 
patient who had a sarcoma of the cervix uteri. She had been 
admitted to the Royal Adelaide Hospital originally with the 
diagnosis of cervical polypus and fibromyomata of the 
uterus. Biopsy of the polypus revealed the presence of 
sarcoma. However, for no reason that could be discovered, 
the patient was discharged from hospital, nothing further 
having been done. Later she consulted a private medical 
practitioner, and he performed a _ subtotal hysterectomy. 
Hemorrhage and dysuria continued, and the patient 
consulted another doctor, who discovered a large vaginal 
mass. He sent the patient to the Royal Adelaide Hospital, 
where Dr. Matters examined her for the first time. 

On examination of the patient, a large mass the size of a 
fetal head was found filling the vagina and producing 
mechanical interference with micturition and defecation. 
Examination of sections of the mass revealed spindle cell 
sarcoma. The mass was removed by diathermic morcellement. 
Piece after piece was taken, until the vault was reached and 
it appeared dangerous to go further. Dr. Matters said that 
the relief of the bladder and bowel symptoms was remarkable, 
but the outlook was hopeless. Had a panhysterectomy been 
performed in the first instance, the prognosis might have 
been good. At the time of the meeting metastases had 
occurred, which were beyond anything more than palliative 
measures. 

Carcinoma of the Ampulla of Vater. 


Dr. G. H. BuRNELL showed a female patient, aged fifty-two 
years, who had had a carcinoma of the ampulla of Vater, 
which he had treated by excision of the duodenum, and of 
half of the pancreas. She had been admitted to the Royal 
Adelaide Hospital on December 27, 1946, with a history that 
she had felt well until seven weeks prior to that date. She 
had then noticed that her urine was becoming dark and her 
skin yellow; her bowels had become loose and her motions 
pale; her skin had been itching; she had vomited a few 
times, and had lost two stone in weight during the preceding 
twelve months. She had had no biliary colic. 

Examination showed the patient to be deeply jaundiced 
and emaciated. No abnormality was detected in the abdomen. 
The gold sol test produced a negative result with the blood 


serum, which probably denoted biliary obstruction. A 
blood count revealed that the erythrocytes numbered 4,300,000 
per cubic millimetre, and the hemoglobin value was 86%; 
examination of a blood film revealed nothing of note. 

A tentative diagnosis of carcinoma of the head of the 
pancreas was made, and exploratory laparotomy was 
decided on. On January 22, 1947, under cyclopropane anes- 
thesia, the abdomen was opened, and a stony hard nodule 
was felt through the duodenal wall in the region of the 
ampulla of Vater. Dr. Burnell said that some doubt had 
existed in his mind whether this lump was a stone 
impacted in the ampulla or a malignant tumour; however, 
in view of the history of progressive loss of weight over 
twelve months, he had decided to treat the condition as 
maiignant. He had removed the pylorus, the first and second 
parts of the duodenum, and a portion of the third part, as 
far as the superior mesenteric vein, together with the head 
and neck and the uncinate process of the pancreas; this 
had left the common bile duct, the stump of the pancreas 
and the cut end of the stomach hanging, so to speak, in mid- 
air. They had been reunited to the intestinal tract by three 
separate anastomoses; for this purpose the proximal loop of 
the jejunum was brought up in front of the transverse 
colon, and then end-to-side anastomoses to the jejunum of 
the common bile duct, of the stump of the pancreas and of 
the cut end of the stomach, in that order, were made from 
above downwards. The first and third of these had been 
comparatively easy; but the pancreatic anastomosis had been 
more difficult, owing to the fact that the pancreas had no 
peritoneal covering to suture; the junction had been effected 
by pushing the stump of the pancreas into a hole in the 
jejunum, and then fixing it by a series of interrupted cotton 
sutures, these taking a bite into the pancreatic tissue. The 
operation had taken two and a half hours to perform; but 
at the end of it the patient’s blood pressure readings were 
120 millimetres of mercury, systolic, and 80 millimetres, 
diastolic, which were exactly the same as the readings 
taken at the beginning of the operation. She had been given 
a drip blood transfusion of two pints during the course of 
the operation. The post-operative course was smooth, and 
a total amount of only sixteen ounces of bile and pancreatic 
fluid had drained during her convalescence. The wound was 
dry from the fourth day after operation onwards; she was 
discharged from hospital to a convalescent home twenty-two 
days after the operation. At the time of the meeting 
seven weeks had elapsed since the operation, and the patient 
had lost her jaundice, said that she could eat anything, and 
had gained six pounds in weight during the preceding 
fortnight. 

Dr. Burnell went on to say that on opening the duodenum 
after the operation he had found a small carcinoma of the 
ampulla, the tumour measuring less than one centimetre 
across; the regional lymph glands were soft, and on macro- 
scopic examination had not appeared malignant. Dr. J. B. 
Thiersch had reported that examination of the section of 
the tumour had revealed “adeno-carcinoma of the papilla of 
Vater”. Dr. Burnell said that, in view of the wide excision 
and of the absence of involvement of the regional lymphatic 
glands, he felt reasonably hopeful that the condition might 
have been cured. 

Fatigue Fracture. 


Dr. E. F. West showed a male patient, aged forty-four 
years, a carter. In January, 1946, he had begun to suffer 
from pain in and swelling of the left knee joint. He had 
sustained no injury. On examination of the patient, effusion 
in the knee was present and movement was limited. On 
February 8, 1946, an X-ray examination was reported to 
reveal no abnormality. However, further inspection of the 
film revealed a line of separation in the medial condyle of 
the tibia near the tibial spine, with increased density near 
this and rarefaction near the medial cortex. 

The patient continued to suffer from effusion and pain 
in the knee, and when he was examined in April, 1946, 
thickening of the medial tibial condyle was present. Further 
X-ray films then revealed gross alteration in the bone in 
the medial tibial condyle; the radiological report stated that 
these could be interpreted as indicating (i) aseptic necrosis 
following a delayed compression fracture, (ii) osteomyelitis 
with an unusually placed Brodie’s abscess, (iii) invasion by 
neoplasm. X-ray films of the chest revealed no abnormality. 
The Mantoux test produced a positive response. The blood 
sedimentation rate was nine millimetres in one hour and 
twenty millimetres in two hours. A biopsy specimen of the 
bone of the medial condyle was examined; osteofibrosis of 
the bone marrow and a field of irregular areas of cartilage 
were found, the appearance being that of an old fracture. 

The knee was immobilized in a calliper for a time, and 
further X-ray examinations revealed no change. The con- 
dition of the knee did not improve, and therefore on 
September 1, 1946, arthrodesis was performed. At operation 
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an appearance similar to a depressed fracture of the medial 
tibial condyle was seen, with irregularity of the cartilaginous 
weight-bearing area and early changes of osteoarthritis in 
the rest of the joint. Dr. West said that the case was one 
of spontaneous compression fracture of the medial condyle 
of the tibia. There was no history of injury to account for 
it, and the compression occurred gradually. Such cases 
had been reported under the heading of “march fracture”, 
“fatigue fracture” or “insufficiency fracture’. These frac- 
tures had been found in the metatarsals (mostly the 
second), in the neck of the femur, in the os calcis, in the 
shaft of the tibia and in the fibula. No other case of fatigue 
fracture of the head of the tibia had been reported, as far 
as was known. 
Plasmocytoma. 


Dr. West then showed a female patient, aged fifty-five 
years, who had been admitted to hospital on October 21, 
1944, having had a fall twelve months previously, and limped 
ever since. Four months before her admission to hospital 
she had had an attack of pneumonia. For the few days 
prior to her admission to hospital she had had pain in the 
groin, and could bear no weight on the leg. On examination 
of the patient, one inch of shortening of the right leg was 
apparent; the patient was lying with the limb in external 
rotation. The great trochanter was prominent, and move- 
ments of the hip joint in all directions were limited by pain. 
X-ray examination revealed an old ununited fracture of the 
neck of the right femur, with inward protrusion of the 
acetabulum and osteoporosis of the head and neck and the 
upper part of the shaft of the femur and of the ilium. 
X-ray films of the skull and ribs were taken. These revealed 
decalcified areas in the skull. In the lungs and ribs no 
abnormalities were detected, except for fractures of the 
right fourth and left fifth ribs; these might have been old. 

Treatment was at first by traction, and then on an 
abduction frame. The fracture showed no attempt at union, 
further decalcification occurred, and areas of decalcification 
appeared in the ribs. It was thought that the condition 
was due either to secondary neoplastic metastases or to 
osteitis fibrosa cystica. 

On November 20, 1944, the patient was examined by the 
Radium Committee, which asked for an investigation of 
the calcium metabolism. The serum alkaline phosphatase 
level was found to be slightly raised; the serum calcium 
level was normal. The Radium Committee considered that 
the condition was not neoplastic, and that no great relief 
of pain could be expected from radiation therapy. The 
fracture was thought to be pathological due to rarefying 
disease of bone, either secondary malignant deposits or 
osteitis fibrosa cystica. The bone at the region of the neck 
of the femur was explored and found to be very soft; it 
could easily be cut with a knife, and it bled freely. A 
portion was removed for the preparation of sections, but 
this was not carried out. 

The patient was immobilized for a time in a spica, and 
then discharged from hospital, walking with the aid of a 
stick. She was examined at the out-patient department, 
and several X-ray examinations revealed increasing osteo- 
porosis with cystic areas all down the shaft of the femur 
and in the ilium. It was then suggested by the radiologist 
that further investigations should be made, and the patient 
was readmitted to hospital. Further X-ray examination 
revealed irregular areas of rarefaction in the skull; these 
areas appeared to be between.the outer and inner tables. 
The cortex of the clavicle appeared thin, especially on the 
left side. No evidence of localized rarefaction in the ribs 
was obtained. The calcium excretion was measured with 
the patient receiving a controlled diet; the amount excreted 
was 216 to 302 milligrammes in twenty-four hours, the 
normal amount being 100 to 150 milligrammes. Dr. J. B. 
Thiersch made a sternal puncture examination; he reported 
that the bone marrow was soft and spongy and contained 
numerous myeloma cells 214 in diameter. A piece of bone 
was also taken for examination from the ilium, and in this 
also plasma cell myeloma was found. The serum protein 
content was 13:1 milligrammes per centum (normal, 7:0 
milligrammes per centum); the serum albumin content was 
2-6 milligrammes per centum (normal, 4:0 milligrammes per 
centum) and the serum globulin content was 10°5 milli- 
grammes per centum (normal, 2:0 milligrammes per centum). 
The albumin-globulin ratio was 0°25 (normal, 2:0). When 
the urine was heated, a precipitate appeared which did not 
disappear when the urine was boiled. A blood count gave 
the following information: the leucocytes numbered 11,500 
per cubic millimetre, 59% being polymorphonuclear cells, 
30% lymphocytes and 5% monocytes, while some basophile 
cells were present; the hemoglobin value was 11:7 grammes 
per centum (75% Sahli); 0°3% of the erythrocytes were 
reticulocytes and the number of platelets was normal; 
anisocytosis of the erythrocytes was present. 


The patient was readmitted to hospital on November 23, 
1946, with a fracture of the shaft of the femur, which had 
occurred when she jarred her leg. This fracture united fairly 
quickly. At the time of the meeting she again had pain 
just above the knee, which it was thought might be due to 
another fracture. 

Dr. West said that the patient presented an example of 
multiple myelomatosis involving the right femur, the pelvis, 
the left femur, the vertebrae, the clavicle, the sternum, the 
skull and the ribs. X-ray films of these bones revealed 
decalcification with rounded areas of osteoporosis and thin- 
ning of the cortex. Fractures of the femur had occurred 
from slight violence, and several of the lumbar vertebral 
bodies were compressed. 

Dr. F. H. Beare asked whether irradiation was useful in 
such cases. 

Dr. B. S. Hanson said that irradiation was of use when 
only a few tumours were present; recession of the tumours 
with relief of pain could be expected. In the case under 
discussion, however, so many bones were involved that 
irradiation was not practicable. 


Bilateral Arthritis of Hips Treated with a Vitallium Cup. 


Dr. N. STANNUS GUNNING showed a young woman, aged 
twenty-five years, suffering from osteoarthritis of both hip 
joints, present since the age of about eleven years. It had 
been difficult to establish with certainty the onset and the 
cause; but the condition appeared to be of mild septic 
origin. The patient had practically no movement in either 
hip joint, and the slight movement present was painful. 
Twelve months prior to the meeting a Smith-Petersen cup 
was inserted over the head of the bone, after the head and 
neck had been denuded of the exostosis around the head, 
and the cup was fitted into the acetabulum. After reduction 
of the displacement of the hip the cup was in a satisfactory 
position, and the leg could be moved through a range of 
90° of flexion and 45° of rotation in either direction. At 
the time of the meeting the range was about 50° to 60° of 
fiexion and 20° of external and internal rotation. The patient 
walked well and had no pain. Two or three months after 
the operation she had pain on movement of the hip and 
when walking, and it was found necessary to carry out 
gentle manipulation on two occasions. Since then movement 
had improved to its present condition, and in the patient's 
own opinion she had a very comfortable range. One week 
after the meeting she was to be readmitted to hospital to 
undergo a similar operation on the other hip. 


Chronic Intussusception. 


Dr. B. S. Hanson showed X-ray films of two patients 
suffering from chronic intussusception. The patients had 
been examined within a few months of each other, and the 
films were shown because the condition was not common 
and because its demonstration by X rays was most 
uncommon. 

The first patient was a man, late in his seventh decade, 
who gave a_ six-months history of recurring intestinal 
obstruction. He was found to have a colic intussusception 
involving the ascending colon. The X-ray examination 
revealed a textbook appearance of the condition, with a 
crescentic filling defect during the administration of the 
enema and a whorled appearance of the mucosal folds sub- 
sequently. At operation a lymphosarcomatous mass was 
found pressing against the medial wall of the ascending 
colon and causing the head of the intussusceptum. Some 
adhesions were present between the intussusceptum and 
the intussuscipiens, and the affected segment was excised 
and anastomosis performed. 

The second patient was a man, aged sixty-seven years, 
who had had recurring attacks of intestinal obstruction for 
nearly two years. X-ray examination revealed a whorled 
appearance of the caecum, suggesting an ileo-colic intus- 
susception. Surgical treatment had not been carried out 
at the time of the meeting. 


NOTICE. 


THE General Secretary of the Federal Council of the 
British Medical Association in Australia has announced that 
the following medical practitioner has been released from 
full-time duty with His Majesty’s Forces and has resumed 
civil practice as from the date mentioned: 


235, Macquarie Street, Sydney 


Dr. John S. Burgess, 
(June 2, 1947). 
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Wedical Societies. 


THE ROYAL MELBOURNE HOSPITAL OLD 
STUDENTS’ ASSOCIATION. 


A MEETING of the Royal Melbourne Hospital Old Students’ 
Association was held on October 16, 1946, at the Royal 
Melbourne Hospital. Members of the Victorian Branch of 
the British Medical Association were invited to be present. 
jee — took the form of a series of clinical demon- 
strations. 


Carcinoma of the Kidney; Hyperpiesis; Secondary 
Growth in Lumbar Vertebra. 


Dr. Kerrn D. Farrtey showed a male patient, aged fifty- 
seven years, who complained of giddiness on exertion of 
two years’ duration. He was receiving a repatriation pension 
for hyperpiesis. Three months before his admission to 
hospital, lumbo-sacral backache and pain on the lateral 
aspects of both thighs became troublesome, being most 
severe late in the day. At times the pain radiated to the 
legs. Micturition was normal. There were no other 
symptoms of note. His father had died at the age of fifty- 
eight years from tabes dorsalis. One sister was an inmate 
of a mental hospital. 

Examination of the patient revealed thickened super- 
ficial arteries, enlargement of glands in the right axilla 
and both groins and tenderness on percussion over the 
upper lumbar vertebre. The systolic blood pressure was 
210 millimetres of mercury and the diastolic pressure was 
140 millimetres. The urine contained no albumin, but 
occasional pus cells and red blood corpuscles were seen 
on microscopic examination. Incubation of a mid-stream 
specimen of urine produced a growth of Streptococcus 
viridans, Streptococcus fecalis, Staphylococcus albus and a 
coagulase-positive Staphylococcus aureus. The hemoglobin 
value was 103% (144 grammes per 100 millilitres) and the 
leucocytes numbered 6,000 per cubic millimetre, while in the 
blood films no abnormality was detected. No evidence of 
syphilis or hydatid disease was revealed by complement- 
fixation tests on the serum or by the Casoni test. The 
serum acid phosphatase content was four units and the 
alkaline phosphatase content 6°5 units. X-ray examination 
of the chest, pelvis and skull revealed no abnormality; 
but in the body of the second lumbar vertebra a peculiar 
stippled appearance was. seen, with almost complete 
destruction of the lamine and neural arch and involvement 
of the spinous process, apparently due to a secondary 
carcinoma. There was no evidence of a primary growth 
in the breast, prostate, thyreoid gland or bronchi; but an 
X-ray film of the renal area showed the upper half of the 
left kidney to be enlarged. Films taken before an injection 
of pitressin were useless, because intestinal gas obscured 
details; films taken subsequent to this injection showed 
excellent detail. An excretion pyelogram revealed good 
excretion of dye by both kidneys; the right renal pelvis 
appeared normal, but on the left side the upper main calyx 
failed to fill and there was some deformity of the calyceal 
system at the upper pole, though outlining was insufficient 
for a definite diagnosis. Cystoscopy revealed some old blood 
clot in the bladder. Retrograde pyelography showed that 
the left upper calyces were narrowed and displaced a little 
laterally and distally, with little disorganization of the 
calyceal system. The findings suggested a space-occupying 
lesion, presumably a carcinoma, at the upper pole of the 
left kidney. The urea clearance before the ingestion of 
urea (Van Slyke) was 103%; after the ingestion of urea 
(Fowweather) the figure was 62%. The blood urea values 
before and after urea had been given were 44 and 58 milli- 
grammes per 100 millilitres respectively. The maximum urea 
concentration (third hour) was 2°75%. The urea excreted 
in the period of three hours was 4:19 grammes. Dr. Fairley 
said that interesting features of the case were (i) the 
association of high blood pressure with (but probably pre- 
ceding) a carcinoma of the kidney, and (ii) the fact that 
the bilateral root pains, for which the patient sought advice, 
were due to a secondary growth, and preceded any symp- 
toms of the primary growth, which also produced negligible 
clinical signs. 


Carcinoma of the Left Main Bronchus. 


Dr. Fairley’s second patient, a male, aged fifty-seven 
years, had made a good recovery in a fortnight from left- 
sided pneumonia two years before his admission to hospital. 
For eighteen months he had gradually lost energy, weight 
and appetite and had become progressively more dyspneic. 
For eleven months he had felt too weak to work. No cough, 


no sputum and no hemoptysis had occurred. Recently he 
had had occasional attacks of sharp epigastric pain, 
unrelated to meals. Apart from some nocturnal frequency 
of micturition, present for several years, there were no other 
symptoms of note. 

For the first three days after his admission to hospital 
his temperature ranged up to 100° F., but thereafter it was 
normal. The trachea and the heart were displaced to the 
left, the apex beat being eleven centimetres (four and a 
half inches) from the mid-line in the fifth intercostal space. 
Over the left side of the chest respiratory excursion was 
diminished, while vocal fremitus was reduced, being absent 
at the base of the left lung. Dulness was present over the 
whole of this side of the chest except for a tympanitic note 
in the axilla from the nipple level downwards; this was due 
to elevation of the left dome of the diaphragm, so that 
gastric resonance was at a higher level than normal. The 
breath sounds at the apex of the left lung were raised in 
pitch and were distant over the lower half of the left lung. 
The vocal resonance was diminished at the base of the left 
lung; pectoriloguy was present over the apex of the left 
lung anteriorly. The liver was enlarged and tender, the 
edge being palpable at the level of the umbilicus. Two small 
nodules were palpable in the right lobe of the liver laterally. 
No other abnormalities of note were detected clinically. 

Radiological examination showed the right lung to be 
normal. A homogeneous opacity was present over the 
whole of the left side of the chest, with displacement of the 
mediastinum to the left and raising of the level of the left 
half of the diaphragm, apparently due to collapse of the left 
lung from obstruction of the main bronchus. A needle 
was inserted into the left side of the chest, and the lung 
appeared to be of greatly increased density. The Casoni 
test produced a negative ‘response, but the complement- 
fixation test for hydatid disease gave a positive result. The 
Wassermann test failed to reveal any evidence of syphilis. 
Bronchoscopy had not yet been done. ; 

Dr. Fairley said that the chief interest of the case lay 
in the extensive physical signs present from the collapsed 
left lung (the condition was undoubtedly due to a carcinoma 
obstructing the left main bronchus), with entire absence of 
cough, sputum, hemoptysis or chest pain. Dyspnea on 
exertion was the only symptom to direct attention to the 
chest. The variability of the symptomatology of carcinoma 
of the bronchial tree was well known, but rarely did the 
general symptoms of weakness and wasting appear early. 
The positive response to the complement-fixation test for 
hydatid disease might be associated with a cyst in the liver; 
but the epigastric pain and the tender, enlarged, slightly 
nodular liver were apparently associated with secondary 
growths there. 


Macrocytic Anzemia following Gastrectomy. 


The third patient shown by Dr. Fairley was a male, aged 
forty-nine years. On February 6, 1939, a large perforated 
ulcer high on the lesser curvature of the stomach was 
oversewn, and on March 26 the patient had a profuse 
hematemesis. On April 21 a test meal examination revealed 
achlorhydria. On May 24 two large ulcers were found, one 
high on the posterior surface of the lesser curvature of the 
stomach and the other close to the pylorus, both being 
adherent to the pancreas. The scar of an old healed ulcer 
high on the anterior border of the lesser curvature was also 
seen. An extensive resection of the stomach was performed. 
Microscopic examination of the ulcers revealed chronic 
inflammatory changes. Though the patient was said to 
have been a congenital syphilitic and was of poor mentality, 
no evidence of syphilis was found on tests of the blood and 
cerebro-spinal fluid. At that time the hemoglobin value 
was 75% (10°5 grammes per 100 millilitres) and the ery- 
throcytes numbered 3,900,000 per cubic millimetre of blood. 
There was also no evidence of pernicious anemia in 1940, 
when the hemoglobin value was 100%. 

In January, 1942, the patient reported with a hemoglobin 
value of 37%; the erythrocytes numbered 1,340,000 per 
cubic millimetre, and the appearances in a blood film were 
typical of pernicious anemia. The colour index was 1:38. 
After treatment with “Campolon” and iron the hemoglobin 
value rose to 62% and the number of erythrocytes to 
3,160,000 per cubic millimetre. The patient then absconded, 
but reappeared in July, 1943, having had no treatment 
meanwhile; his hemoglobin value was 27% (38 grammes 
per 100 millilitres), the erythrocytes numbered 1,140,000 per 
cubic millimetre and the leucocytes numbered 7,900 per 
cubic millimetre. The colour index was 1:22. Gross 
anisocytosis and macrocytosis were present with some 
poikilocytosis. Of the erythrocytes 4% were reticulocytes. 
A few normoblasts and Howell-Jolly bodies were seen. Some 
hypersegmented polymorphonuclear cells were present. 
Treatment with “Campolon” resulted in a maximal reticulo- 
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cyte response of 28%. After three weeks the hemoglobin 
value was 71% (10 grammes per 100 millilitres) and the 
erythrocytes numbered 4,430,000 per cubic millimetre, the 
colour index being 0°8. 

Subsequently the patient attended hospital intermittently, 
and in November, 1945, he was readmitted to hospital with 
symptoms of anemia and slight tingling in the hands and 
feet. The hemoglobin value was 28% (four grammes per 
100 millilitres), the erythrocytes numbered 980,000 per cubic 
millimetre and the leucocytes numbered 4,800 per cubic 
millimetre. The colour index was 1:47. A blood film showed 
much the same abnormalities as on the previous occasion. 
The reticulocytes were less than 1% of the erythrocytes. 
The patient again responded well to ‘‘Campolon”’. 

He was once again admitted to hospital on October 5, 
1946, complaining chiefly of paresthesiw# in the feet and legs 
of one month’s duration, with some difficulty in walking. 
The usual symptoms of gross anemia were present. A 
relative reported that the patient had been having seizures 
with loss of consciousness for twelve years. His deafness 
(a bilateral mastoidectomy had been performed in 1926) and 
his poor mentality made the taking of a history difficult. No 
definite abnormality could be found on examination of the 
nervous system, save that the pupils reacted poorly to light 
and gross wasting of muscles had occurred. No occult blood 
was present in the stools. The Van den Bergh test showed 
the presence of one unit of bilirubin in the serum. The 
hippuric acid test resulted in the excretion of 1°88 grammes 
of benzoic acid in four hours. The hemoglobin value was 
30% (42 grammes per 100 millilitres), the erythrocytes 
numbered 1,200,006 per cubic millimetre, and the colour 
index was 1°25. The maximal reticulocyte response to 
“Campolon” was only 5%. A transfusion of two pints of 
blood (the patient’s group was O (IV)) helped to bring 
the hemoglobin value to 53%. The serum protein contents 
just prior to this were 35% albumin and 2:7% globulin. A 
test meal examination revealed achlorhydria. X-ray examina- 
tion of the skull revealed no abnormality. A barium meal 
examination was impossible, since he refused to cooperate. 
Dr. Fairley said that at the time of the meeting the patient 
was being treated by injections of “Anahzemin” in doses of 
four millilitres per day for a short period. It was proposed 
> use folic acid in oral doses of twenty milligrammes per 

ay. 

There were several points of interest in this case. (i) The 
patient was apparently a congenital syphilitic, and this fact 
might be responsible for his poor mentality. No evidence 
of syphilis had been obtained on examination of his blood 
and cerebro-spinal fluid in the last seven years. (ii) Achlor- 
hydria was present before an extensive resection of the 
stomach over seven years earlier for multiple chronic 
gastric ulcers. (iii) Macrocytic anemia, presumably due to 
removal of the area of the stomach producing the intrinsic 
factor of Castle, developed within less than three years of 
operation. (iv) Previously he had always responded rapidly 
to liver and iron therapy. Response on the last occasion 
was poor. It was doubtful whether folic acid would be more 
effective. (v) Despite intermittent treatment over a period 
of nearly five years with repeated severe relapses of his 
anemia, only mild symptoms suggestive of subacute com- 
bined degeneration of the cord had appeared. 


Actinomycosis of the Paraaortic Lymph Glands. 


The last patient presented by Dr. Fairley was a girl, 
aged fourteen years, who complained that for six months 
she had suffered from intermittent pain in the lower 
thoracic region posteriorly, worse on walking about, and 
occasionally radiating around the flanks to the abdomen, 
accompanied by considerable loss of energy and weight (42 
pounds). Three short pyrexial attacks had occurred in the 
last four months without localizing symptoms. For two 
months a dull discomfort had been present in the abdomen. 

Examination of the patient revealed a large, firm, immov- 
able mass, more or less circular in outline and slightly 
irregular, extending from the epigastrium to just below 
the umbilicus on the left side of the abdomen. No other 
significant findings were noted. In the month prior to 
operation, an intermittent elevation of temperature to 101° F. 
was present each day. The blood sodium and potassium 
values were normal; the Wassermann test failed to reveal 
any evidence of syphilis; no abnormality was found on 
radiological examination of the chest or dorsal vertebre; 
the Mantoux test produced no reaction to 0:1 millilitre of 
1 in 1,000 old tuberculin (human); and no evidence of 
hydatid disease was revealed by the complement-fixation 
and Casoni tests. Examination after a barium enema 
showed the mass lying just below and pressing slightly on 
the transverse colon. The hemoglobin value was 102% 
(14:3 grammes per 100 millilitres) and the leucocytes num- 
bered 16,000 per cubic millimetre. The differential leucocyte 
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count gave the following distribution: neutrophile poly- 
morphonuclear cells 41%, old metamyelocytes 26%, lympho- 
cytes 27% and monocytes 8%. A pronounced shift to the 
left was present in the granular series. 

On March 11, 1946, Dr. Victor Hurley explored the mass, 
the pre-operative diagnosis suggested being retroperitoneal 
lymphosarcoma. When some adherent omentum was 
separated from the firm, lumpy, retroperitoneal mass, which 
measured approximately 10 by 10 by 7-5 centimetres, thick 
yellow fluid like thin toothpaste oozed from the mass, which 
was opened by forceps in two places, and as much material 
as possible was evacuated. A small piece of gland was 
taken for pathological examination and was reported as 
“chronic inflammatory”. The glands involved were the 
upper paraaortic group at and above the root of the 
mesentery. The liver and pelvic organs appeared normal. 
Examination of the pus revealed long branching filaments, 
morphologically typical actinomyces. An attempt at culture 
failed to grow these organisms; but very little pus was sent 
to the pathologist and the organisms were scanty. No 
tubercle bacilli were found in smears or on attempts at 
culture. 

On March 14 penicillin therapy was commenced, 15,000 
units being given every three hours intramuscularly; this 
was supplemented by sulphamerazine on March 29, when 
the temperature was hovering about 99° F. Reduction of 
the dose of penicillin to 10,000 units every three hours on 
April 3 was followed in two days by a rise of temperature 
to 102° F., and on April 13 the dose was again increased to 
15,000 units every three hours, sulphamerazine treatment 
meantime having been discontinued, since it had no apparent 
effect. On April 17 the administration of potassium iodide 
in doses of sixty grains per day was commenced. On 
April 30 an increase of the dose of penicillin to 20,000 units 
every three hours reduced the temperature to normal; but 
another rise of temperature followed reduction of the dosage 
for two days to 100,000 units per day by continuous intra- 
muscular drip, so the 20,000 unit dosage was recommenced 
and the penicillin treatment was finally stopped on June 4, 
when the temperature had been normal for a month, except 
for an occasional rise to 99° F. The patient was discharged 
from hospital on June 14, still taking potassium iodide. 

She was readmitted to hospital on September 20, having 
been well since her discharge until the previous day, when 
she had noticed soreness and a sudden increase in size of 
the mass which had been present all along and which had 
discharged slightly through the sinus until three weeks 
previously. Next day the sinus discharged again, and 
within a day the temperature fell to normal from 101° F. 
Penicillin (20,000 units every three hours) was given to a 
total of 1,700,000 units. She left hospital on October 9. In 
the next week a little oozing from the sinus occurred inter- 
mitently, but the mass had almost entirely disappeared. 

Dr. Fairley thought it likely that another course of 
penicillin might be necessary. He said that, if this was so, 
it was proposed to give much larger doses, for the organism 
might have a tendency to become resistant to penicillin. 
He referred to several points of interest in the case. (i) The 
initial diagnosis of tuberculous glands was discarded because 
of the negative result to the Mantoux test and the absence 
of any evidence of tuberculosis elsewhere. Before operation 
retroperitoneal sarcoma seemed the most likely diagnosis. 
(ii) The infection was in an unusual site. The path taken 
by the organism was difficult to follow. (iii) Sulphamerazine 
in the usual dosage had no apparent effect. (iv) Reduction 
of the dosage of penicillin to 10,000 units every three hours 
led to a relapse, and double this amount was eventually 
necessary to control the infection which even then was not 
completely eradicated. Dr. Fairley said that from the 
reported cases of actinomycosis, the sensitivity of the 
organism to penicillin varied in different patients from 
approximately that of the standard Staphylococcus aureus 
to a resistance sixteen times as great. Since it took some 
time to grow the organism to test its sensitivity, it appeared 
advisable to use large doses of penicillin in this infection; 
doses of the order of 500,000 units a day would probably be 
advisable. (v) Deep X-ray therapy had been helpful in 
some similar cases in hastening resolution of the inflam- 
matory mass, but was not utilized in the case under 
discussion. 


Essential Hypertension Controlled by Potassium 
Thiocyanate. 


Dr. J. L. Frew showed several patients suffering from 
essential hypertension controlled by potassium thiocyanate. 
He said that the thiocyanate was given in an aqueous 
aromatic solution in an initial dose of 2°5 grains three times 
a day. The indication for the treatment was the failure 


of the usual methods to reduce blood pressure or to relieve 
Management was controlled by three factors— 


symptoms. 
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namely, the patient’s symptoms, the blood pressure and the 
blood thiocyanate concentration; the last-mentioned was 
determined weekly for two or three weeks, then monthly for 
two or three months, then every three months, the optimum 
level being eight to twelve milligrammes per 100 millilitres. 
Contraindications were poor renal function, advanced arterio- 
sclerosis and severe anemia. If cardiac failure was present, 
this was first treated in an endeavour to establish the 
basal level of hypertension. Institution of treatment might 
be accompanied by mental depression. In successful cases 
there was a substantial drop in the systolic blood pressure 
within the first four months, the diastolic pressure falling 
later. The following results could be expected: 50% of 
patients would show persistent improvement, 20% would 
show reduction of blood pressure without alteration of 
symptoms, and 10% would show relief of symptoms without 
alteration of blood pressure. Potassium thiocyanate was 
of value in the therapy of essential hypertension, but it 
must be properly controlled. 


Patent Ductus Arteriosus Treated Surgically. 


The second patient shown by Dr. Frew was a man, aged 
twenty-nine years, with a patent ductus arteriosus. After 
tooth extraction he had had for six weeks continuous fever 
with splenomegaly, but an absence of organisms in attempted 
blood culture. On January 23, 1946, the duct was ligated 
by Dr. C. J. Officer Brown. The patient returned to hard 
manual labour three months after operation with a remark- 
able improvement in well-being and capacity for work. 
Before operation the heart had been grossly enlarged; a 
diminution to normal limits occurred within three months, 
with corresponding electrocardiographic changes. There was 
no return of the “machinery” murmur. 


Ulcer Pain Treated by Vagotomy. 


Dr. Frew’s third patient was a man, aged sixty-four years, 
with a chronic duodenal ulcer, which had been present for 
twenty years. His persistent pain, mainly nocturnal, had 
failed to respond to three months’ intensive medical treat- 
ment. His general condition militated against gastrectomy, 
and on August 13, 1946, supradiaphragmatic vagotomy was 
performed by Dr. E. E. Dunlop. Prior to operation the 
patient had hyperchlorhydria, copious nocturnal secretion 
of acid and gastric hypermotility. After operation there 
occurred dramatic and persistent disappearance of the pain, 
delay in gastric emptying, normal secretion of acid and 
diminution of nocturnal acid secretion and gastric motility. 


(To be continued.) 


Wedical [ractice. 


STREPTOMYCIN: THE INDICATIONS, CONTRA- 
INDICATIONS, MODE OF ADMINISTRATION, 
DOSAGE AND TOXIC EFFECTS." 


THIs report has been prepared by Dr. Chester S. Keefer, 
Chairman of the Committee on Chemotherapeutics, and other 
agents of the National Research Council. It is based upon 
a study of 1,500 cases which have been reported by physicians 
from all parts of the United States. 

Based upon the experience gained with the use of strepto- 
— in certain infections, it is recommended for use as 
‘ollows. 


Group | indications. 


(i) All cases of tularemia. (ii) All cases of Haemophilus 
influenze infections: meningitis, endocarditis, laryngo- 
tracheitis, urinary tract infections, pulmonary infections. 
(ili) All cases of meningitis due to Escherichia coli, Bacillus 
= Bacillus Friedlander, Bacillus lactis aerogenes, 

acillus pyocyaneus, Bacillus paratyphosus. (iv) All cases 
of bacteriemia due to Gram-negative organisms: Escherichia 
coli, Bacillus proteus, Aerobacter aerogenes, Pseudomonas 
aeruginosa (Bacillus pyocyaneus), Bacillus Friedlander. 
(v) Urinary tract infections due to: Escherichia coli, 
Aerobacter aerogenes, Bacillus proteus, Bacillus Friedlander, 
Bacillus lactis aerogenes, Haemophilus influenze, Pseudo- 
monas aeruginosa. 


Indications in Group II. 


Streptomycin has been found to be a helpful agent in the 
treatment of the following diseases, but its position has not 


1Published by permission of the Commonwealth Health 
Department, Canberra. 


been definitely defined: (i) peritonitis due to Gram-negative 
bacilli, (ii) Bacillus Friedldénder pneumonia, (iii) liver 
abscesses due to Gram-negative bacilli, (iv) cholangitis due 
to Gram-negative bacilli, (v)  penicillin-resistant but 
streptomycin-sensitive organisms infecting heart valves, 
(vi) tuberculosis, (vii) chronic pulmonary infections due to 
mixed Gram-negative flora, (viii) empyema due to Gram- 
negative infections. 


Conditions in Group III in which Streptomycin is of 
Questionable Value. 


Streptomycin is of questionable value in the following 
conditions: (i) typhoid fever, (ii) brucellosis, (iii) Salmonella 
infections. 


Group IV: Conditions in which Streptomycin is 
Ineffective. 


Streptomycin is ineffective in the following conditions: 
(i) all Clostridium infections, (ii) malaria, (iii) rickettsial 
infections, (iv) infections wth moulds and fungi, (v) virus 
infections. 


Contraindications to the Use of Streptomycin. 


It should be pointed out that while streptomycin may have 
an inhibiting effect on both Gram-positive and Gram-negative 
microorganisms, most strains of Gram-positive organisms 
are much more sensitive to penicillin than to streptomycin. 
Therefore penicillin continues to be the drug of choice in the 
treatment of staphylococcic, streptococcic, pneumococcic, 
gonococcic and meningococcic infections. Occasionally an 
infection due to a Gram-positive organism may be resistant 
to penicillin and susceptible to streptomycin. In such 
instances streptomycin should be used. The decision can be 
made by testing the infecting organism for resistance to 
both penicillin and streptomycin in vitro. 

It should be remembered, therefore, that penicillin con- 
tinues to be the drug of choice in all susceptible Gram- 
positive coccal infections, and in infections due to the 
gonococcus and meningococcus. Streptomycin is the drug 
of choice in susceptible Gram-negative bacillary infections. 


Toxicity. 

All patients who are treated with streptomycin should be 
watched carefully for various reactions. Streptomycin is 
not a homogeneous product, and certain patients will develop 
signs of hypersensitivity or toxicity. The following reactions 
have been recorded: (i) pain and tenderness at local site of 
injection, (ii) headache, (iii) fever, (iv) skin eruptions, (v) 
tachycardia and fall in blood pressure, (vi) eighth nerve 
disturbances—vertigo, tinnitus, deafness, (vii) parzesthesize 
about the face, (viii) flushing of the skin. 

When skin eruptions occur it is well to discontinue the 
drug. When patients receive streptomycin for three weeks 
practically all of them develop vertigo, which persists in 
varying degrees of severity for days or weeks after strepto- 
mycin is discontinued. It is most noticeable in ambulatory 
patients and there is some evidence that the vertigo is due 
to labyrinthine disturbances which are irreversible. 


Streptomycin Resistance and Fastness. 


Many infections due to Gram-negative bacilli are extremely 
resistant to the action of streptomycin. One of the reasons 
for many clinical failures is the inability to give enough 
streptomycin to inhibit the growth of the infecting organism. 
Another reason for failure of treatment is due to the rapid 
development of resistance to streptomycin in vivo. That is 
to say, many organisms develop resistance to streptomycin 
with amazing rapidity even when maximum tolerated doses 
are given early in the course of therapy. 


It is recommended, therefore, that all organisms be tested 
for their sensitivity before the onset of treatment and that 
adequate amounts of streptomycin be given from the begin- 
ning of treatment. That is, a sufficient concentration of 
streptomycin should be maintained in the tissues and in the 
urine completely to inhibit the growth of the infecting 
organisms. 


Method of Preparing Streptomycin for Treatment. 


Streptomycin is supplied in ampoules containing 0°5 to 1:0 
gramme each. There are two salts in common use, strepto- 
mycin hydrochloride and streptomycin sulphate. They are 
both readily soluble in small amounts of sterile pyrogen-free 
water or normal physiological saline solution in concentra- 
tions of 100 to 125 milligrammes per cubic centimetre. 
Streptomycin is relatively thermostable and neither the 
powder nor the solutions show any appreciable loss of 
potency at room temperature for periods as long as a month. 
It Hy well, however, to store solutions in the ice-box when 
not in use. 
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1. For intramuscular or subcutaneous injection: The total 
volume of individual injections should be small—100 to 125 
milligrammes per cubic centimetre. A small amount of 1% 
procaine hydrochloride solution may be added to the solution 
to alleviate pain. The local application of an ice-bag may 
also decrease the pain at the local site of injection. 

2. For intrathecal injection: Twenty to 50 or 100 milli- 
grammes may be dissolved in 5:0 to 10:0 cubic centimetres 
of sterile salt solution for injection into the subarachnoid 
space every twenty-four hours. 

8. For intrapleural or intraperitoneal injection: One-half 
to one gramme may be dissolved in 20 to 50 cubic centimetres 
of sterile salt solution for injection into the pleural or 
peritoneal cavity. 


Methods of Administration of Streptomycin. 


There are three common methods of administering strepto- 
mycin—subcutaneous, intramuscular and intrathecal. Inter- 
mittent intravenous administration has no advantage over 
the intramuscular method, and since it may produce dis- 
agreeable side reactions this route of administration should 
be avoided. Intermittent intramuscular injection is the 
preferred method. The gluteal, thigh or deltoid muscles are 
best suited for injections, and it is important to rotate the 
site of injection between doses. 


The dosage of streptomycin will vary from one patient to 
another, depending on the type and severity of infection. 
The object in every case is to bring the infection under 
control as quickly as_ possible. Inasmuch as acquired 
resistance in vivo occurs rapidly in some patients with 
infections due to susceptible organisms, maximum doses 
should be used from the onset. 

It is well to remember that resistance may develop in 
spite of the use of maximum tolerated doses. Also that 
streptomycin is excreted promptly in the urine. Repeated 
intramuscular injections every three or four hours should 
be employed. 

1. Tularemia. Dosage: 240 milligrammes to one gramme 
in divided doses of 30 to 125 milligrammes every three hours 
for five to seven days, depending upon the clinical course 
of the disease and response to treatment. Intermittent 
intramuscular injection route of choice. 

2. Hemophilus infiuenze meningitis. Dosage: intermittent 
intramuscular injections, 0°5 to 1:0 gramme daily in divided 
doses of 50 to 125 milligrammes every three hours for five 
to seven days. Intrathecal injection of 50 milligrammes of 
streptomycin once daily for seven days. In all cases blood 
cultures, throat cultures and spinal fluid cultures should be 
made daily. Complicating staphylococcus infections should 
be watched for in all cases. 

3. Urinary tract infections. Dosage: one to three grammes 
daily in divided doses every three hours for five to seven 
days, depending upon the type of infecting organism and the 
clinical response. Constitutional and local signs of infection 
may disappear without sterilization of the urine. Factors 
that interfere with the sterilization of the urine are obstruc- 
tion to the free flow of urine, renal calculi and the develop- 
ment of resistance of the infecting organism, or the 
appearance of new and resistant organisms. The most 
sensitive organisms are Bacillus proteus, Aerobacter aero- 
genes, Bacillus Friedlander, Escherichia coli. More resistant 
organisms are Pseudomonas aeruginosa, Salmonella, Strepto- 
coccus fecalis, enterococci. 

4. Bacteriemia due to susceptible Gram-negative bacilli. 
Dosage: two to four grammes daily in divided doses every 
three hours for seven to ten days, depending upon the site 
of the lesion, species of organism and response to therapy. 

5. Peritonitis due to Gram-negative bacilli. Peritonitis 
being a complex infection often due to a mixture of 
organisms, some of which are sensitive to penicillin and 
others to streptomycin, it is difficult to assess the relative 
importance of streptomycin and other forms of therapy 
which are employed in a given case. In view of experimental 
studies in peritonitis of animals and the studies which have 
been carried out in man, there are reasons for believing 
that streptomycin is helpful in this group of diseases. 
Dosage: two to four grammes daily in divided doses every 
three or four hours for five to ten days. 

6. Liver abscess and cholangitis. Streptomycin is excreted 
in part in the bile, and for that reason it has been used 
in cases of liver abscess and cholangitis with varying results. 
When susceptible organisms are present it may assist in 
inhibiting the infection. The dosage is the same as in the 
case of peritonitis. 

7. Bacillus Friedlander pneumonia. Some strains of 
Friedlinder’s bacillus are extremely sensitive to the action 
of streptomycin. A few acute cases with pneumonia have 


recovered. Two to three grammes a day for five to ten days 
should be used. The cases of chronic Friedlinder’s infection 
of the lung have not responded in a permanent fashion. 

8. Chronic pulmonary infections due to mixed bacterial 
flora. Streptomycin parenterally or by inhalation has 
proved of value in some patients with chronic pulmonary 
suppuration. When used by inhalation, concentrations of 
50 milligrammes per cubic centimetre may be inhaled in a 
total amount of 500 milligrammes over twenty-four hours’ 
period. Parenteral injections of one to three grammes a 
day in divided doses have been used. 

9. Endocarditis. Occasional patients with bacterial endo- 
carditis due to penicillin-resistant and streptomycin-sensitive 
organisms may recover temporarily following streptomycin 
therapy. The dosage should be two to four grammes daily in 
divided doses for a minimum period of three to four weeks. 

10. Tuberculosis. In view of the present limitation of 
supplies of streptomycin and the uncertainties of the 
amounts that will be available in the next six months, it 
is the opinion of the committee that no patient with tubercu- 
losis should be started on treatment with streptomycin 
unless the physician is reasonably certain that he can obtain 
enough material for a minimum period of three to four 
months’ treatment, using 1°5 to 30 grammes daily (a 
minimum amount of 135 to 270 grammes for an individual 
patient). Moreover, every patient should be warned that 
when streptomycin is given in this amount they will develop 
vertigo which is due to disturbances in the labyrinth which 
are irreversible. That is to say, they are permanent. Once 
vertigo appears many patients learn to compensate for it 
so that it becomes less noticeable with the passuge of time; 
but caloric tests show that disturbances in vestibular 
function are permanent. Insufficient or inadequate treat- 
ment will inevitably lead to many disappointments. It 
should be stressed that streptomycin will not replace any of 
the established forms of treatment, and it should never be 
used as a substitute for other forms of therapy. 

11. Empyema. The use of streptomycin locally in the 
treatment of empyema may end in the sterilization of the 
cavity. The injection of 0-5 to 1:0 gramme daily directly 
into the pleural cavity along with systemic treatment 
should be used in all cases. 


Diseases in which the Effect of Streptomycin is 
Questionable. 


1. Typhoid fever. From the results that have been 
obtained so far there is no evidence that streptomycin 
shortens the clinical course of typhoid fever. The dosage 
has been from four to five grammes daily in divided doses 
intramuscularly every three hours for ten to fourteen days. 

2. Salmonella infections (systemic). So far the results 
have been inconclusive when four grammes are given 
daily in divided doses intramuscularly every three hours 
for seven to seventeen days. 

3. Acute brucellosis. The course of an acute attack of 
fever due to brucellosis is not appreciably shortened when 
four grammes are given daily in divided doses intra- 
muscularly every three hours for ten to fourteen days. 


aval, Wilitary and Air Force. 


APPOINTMENTS. 


THE undermentioned appointments, changes et cetera have 
been promulgated in the Commonwealth of Australia Gazette, 
Numbers 98 and 101, of June 5 and 12, 1947. 


CiT1zEN Naval Forces oF THE COMMONWEALTH. 
Royal Australian Naval Reserve. 


His Excellency the Governor-General in Council has 
approved of the following appointments being terminated: 
Surgeon Lieutenants Allan Francis Irvine, 21st March, 1947, 
Arthur Noel Berkeley Fitzhardinge, 25th March, 1947, 
Archibald William James Watts, 15th April, 1947, and Peter 
Dudley Blaxland, 15th April, 1947. 


RoyaL AUSTRALIAN AIR Force. 
Citizen Air Force: Medical Branch. 


The appointment of Flight Lieutenant G. P. Cromie 
(257501) is terminated on demobilization, 2nd May, 1947. 


Reserve: Medical Branch. 


George Pentland Cromie (257501) is appointed to a com- 
mission with the rank of Flight Lieutenant, 3rd May, 1947. 


Dosage. | 
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Special Correspondence. 


CANADA LETTER. 


From Our Speciat CORRESPONDENT. 


CANCER RESEARCH is to the fore again in Canada with the 
granting of $450,000 by the trustees of the King George V 
Silver Jubilee Cancer Fund to the National Cancer Institute. 
This institute is at the moment an organization only, and 
has no laboratories. It has set out to subsidize the training 
in cancer research techniques of young Canadians of promise. 
A survey is being made of all potential research facilities 
in Canadian universities and hospitals, in order that a 
coordinated rather than a divided effort may be made to 
contribute something useful to the cancer problem. 

In a recent review of hospitalization trends in Canada 
Dr. Harvey Agnew has brought together a most valuable 
get of data which should do much to influence thinking here. 
He has shown that 1,750,000 of our 12,000,000 people are 
contributing to “Blue Cross” voluntary prepayment plans 
which guarantee hospitalization (but not medical care). 
Compulsory hospitalization insurance at $5.00 per person 
per year will soon cover the million inhabitants of 
Saskatchewan. Canada, he estimates, will need at once 
8,000 new beds for active treatment, 1,200 new bassinets, 
1,800 new isolation beds, 7,500 new tuberculosis beds, 13,500 
chronic beds and 2,200 more convalescent beds, or a total 
of 42,700 new beds. During the next decade an additional 
20,000 will be required. 

The hope of getting these soon is slim when one considers 
that the Commission on Hospital Care in the United States 
of America estimates the construction cost there to be 
about $9,200 per bed today. From 1919 to 1929 new hospital 
construction in the United States amounted to over $1,000,000 
a day. At current prices it seems unlikely that any such 
expansion can be considered. 

Canada’s problem is to find the $44,000,000 now required to 
provide 8,000 new active beds. The remaining beds will 
cost $150,750,000. 

A notable record has been established by Canada’s first 
air ambulance service operated by the Government of 
Saskatchewan. It has just carried its five hundredth 
patient—in a little over fourteen months of operation. On 
ambulance and emergency food or drug flights a total of 
250,000 miles were flown. During recent flood disasters the 
air ambulance became the only way of feeding some cut-off 
districts. To Australians this will all seem “small potatoes”, 
but as the pioneer ambulance service, the Saskatchewan 
airmen have established a fine record of safety and service. 

In the face of the largest deficits in their history, the 
hospitals of Montreal are being asked to pay internes $75 
a month for juniors and amounts ranging up to $200 per 
month for residents. The recently formed Montreal Internes’ 
Council represents one-third of Canada’s internes, and 
believes that the future of medicine in Canada demands 
that adequate post-graduate medical training in Canada be 
brought within the economic range of all qualified for it. 
The steady drift of indigent recent graduates to paid posts 
in American hospitals is a matter of concern to our far- 
sighted educators. 


Cotrespondence, 


REVISION OF THE VENOUS SYSTEM. 


Sir: Of recent years you have introduced two innovations, 
publishing complete in one issue long articles and omitting 
degrees usually appended to authors’ names; the former is 
admirable, the latter annoying. 

On May 31, pages 661-672, of Tue Meptcat JOURNAL OF 
AUSTRALIA appeared a magnificently produced and mag- 
nificently conceived monograph on the anatomy and 
physiology of the vertebral veins by William F. Herlihy. 

Mr. Herlihy may or may not be a medical man or a doctor 
of science, you do not indicate; he is evidently an erudite, 
thoughtful and capable anatomist. His work arouses our 
interest and compels our admiration. 

He rightly lauds Harvey highly, but he yet does him an 
injustice. On page 662 he quotes an important passage from 
Harvey’s “de Motu Cordis”, but he twice says it is incorrect 
(page 662, “incorrect ... or partly incorrect”; page 671, 
“not correct’). 


If Harvey’s words are to be taken literally of course 
they are incorrect; the blood does not move “in a circle’, 
“a plane figure bounded by one line called the circumference”, 
but in a tortuous and circuitous course. Harvey certainly 
knew this; “circle” is used metaphorically; indeed in the 
original Latin Harvey says “sanguinem in circuitum moveri”, 
Is it then “continuously” that is incorrect? Yes it is, if 
literal, but Harvey knew that the blood stream was not 
continuous, it was stopped by the closure of the cardiac 
valves and in the veins it even tended to go backward, 
unless prevented by the venous valves; again Harvey wrote 
metaphorically. He was combating the belief, now so 
incredible that we can scarce believe anyone ever held it, 
that all the blood going from the heart to the body had been 
recently formed by the liver from the food and was all 
consumed in the distant parts of the body, so that none was 
left to return to the heart; even the few who accepted the 
description of the pulmonary circulation by Michael Servetus 
and Realdus Colombus held this belief; Harvey refutes it 
in the passage Mr. Herlihy quotes on page 662. His point 
is, not that the flow of blood in the veins is continuous, but 
that the blood returns from the organs and limbs again 
and againt to the heart; he wrote “ab uno quoque membro 
ipsas venas hunc sanguinem perpetuo retroducere ad cordis 
locum”. WHarvey’s description was incomplete; but incorrect 
is too strong. 

Perhaps two trivial criticisms may reconcile Mr. Herlihy 
to this view; on page 664 he writes, “there is a steady but 
intermittent flow’; it is evident that he does not intend the 
literal absurdity of a flow being both steady and intermittent; 
“steady” is figurative for “more or less constant”. Again 
on page 668 at foot “constant alterations of pressure”; 
alterations may be frequent, they cannot be constant. Will 
Mr. Herlihy please forgive a genuine admirer for these 
minor criticisms aroused in one who is a still greater admirer 


of Harvey? 


131, Macquarie Street, 


Sydney, 
June 5, 1947. 


Yours, etc., 
Guy GRIFFITHS, M.D. 


Sir: Dr. W. F. Herlihy is to be congratulated on drawing 
attention to some anatomical facts of physiological and 
pathological importance (THE MEDICAL JOURNAL OF AUS- 
TRALIA, May 31, 1947, page 661). 

Dr. Herlihy mentions the observation of Scott and 
Furlow that a column of opaque oil in the spinal sub- 
arachnoid space becomes narrowed during the Valsalva 
maneceuvre. This observation was made previously by L. McK. 
Eaton (The Journal of the American Medical Association, 
Volume CXVII, 1941, page 1435). 

Three years ago I confirmed Eaton’s observation and 
studied, among other things, the effect of the Queckenstedt 
test on a column of lipiodol. My patient had no spinal 
block and the Queckenstedt test caused the column of oil 
to become wider in the lumbar region, indicating that 
cerebro-spinal fluid had been driven downwards and that 
the lumbar vertebral veins had been compressed. Dr. 
Herlihy suggests that events are too rapid for this to be 
due to secretion of cerebro-spinal fluid. So it would seem 
likely that the downward displacement of the cerebro- 
spinal fluid was due to filling of the cervical and upper 
thoracic vertebral veins. 

Dr. Herlihy has suggested that “in performing the 
Queckenstedt reaction we have a column of blood running 
down only to the site of the lesion”, but I would doubt if 
this column ran down much further than the lower cervical 
region. It would appear that the phenomena of the 
Queckenstedt test are due to filling of the vertebral veins 
in the upper part of the spinal canal and to downward 
displacement of the cerebro-spinal fluid below the level at 
which the veins are filled. 

Yours, etc., 
James H. Youna. 

131, Scarborough Beach Road, 

Mount Hawthorn, 
Western Australia. 
June 10, 1947. 


Sir: William Harvey used approximately 30,000 words to 
expound his concept of the circulation of the blood, many 
cogent evidences for this concept and the essenfial con- 
sequences of it on the general theory of medicine and 
physiology. William F. Herlihy used approximately 15,000 
words to expose an unclear hypothesis about the flow of 
blood in veins, no cogent evidence whatever for this hypo- 
thesis, a failure to remain consistent from page to page, and 
an inability to read. 
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Willis’s translation of Harvey’s work states: “I began to 
think whether there might not be a motion, as it were, in 
a circle. Now this I afterwards found to be true... . Which 
motion we may be allowed to call circular, in the same way 
as Aristotle says that the air and rain emulate the motion 
of the superior bodies.” As in all other statements, Harvey 
makes a clear statement and goes to the trouble to indicate 
the way in which he uses the terms. But as far as I can 
see, Herlihy’s criticism of Harvey’s findings rests upon an 
unstated definition of ‘motion, as it were, in a circle’. The 
recipe is, first remove “as it were” and then qualify “motion 
in a circle’ by adding “at a uniform velocity”. If Harvey 
had said that he found that blood moved in a circle at a 
uniform velocity Herlihy’s comments on Harvey’s findings 
would have been justified: as it is, they indicate an inability 
to or write. This former inability is more straight- 
forwardly shown when Morris is quoted: “All veins, whether 
superficial or deep, sooner or later terminate in the internal 
jugular, external jugular, vertebral or deep cervical. 2 
On which the new Vesalius comments: “There appears to 
be another pathway for the drainage of the blood of the 
head, and this functions to great effect in caval obstruction. 
This pathway is the vertebral veins.” Perhaps Morris 
should have underlined the word “vertebral” to make it 
more obvious! As further evidence, the paragraph 
immediately following the heading, “The Head”, is com- 
pletely irrelevant to the present author’s hypothesis, to the 
argument attributed to Professor Shellshear and to the 
contention of Hilton. 

The failure to remain consistent from page to page is 
shown in the reference to the Queckenstedt test. The 
explanation advanced for this sign indicates that what 
raises the intracranial pressure acts above the block only. 
Yet we are told at another place that the vertebral veins 
communicate freely with the azygos system. If the author’s 
hypothesis is correct the Valsalva mancuvre should raise 
the pressure of the cerebro-spinal fluid equally above and 
below the obstruction. 

We are treated also to some speculation on the storage 
capacity of vessels in rigid containers. If the volume of the 
vertebral venous plexus is to vary greatly, what is to be 
pushed out of the vertebral canal? The author even sug- 
gests that the bones of the skull are storage places for 
blood. A store is a quantity of material which can be 
released. If blood goes out of the diploé, what goes in? 
Perhaps this displacement of blood from rigid containers 
does occur, but physically it is such a difficult concept that 
I would need demonstration of occurrence. It might be 
argued that when one strains at stool, blood can be heard 
rushing through the jugular foramen into the cranium, but 
perhaps this blood merely follows the various pathways to 
the scalp and orbit. The Monroe-Kellie doctrine has never 
been disproved. 

Another activity of the writer is to snatch at foam in the 
hope that it is a straw. Bronchial carcinoma arrives at the 
cerebrum by. being pushed along bronchial veins to the 
vertebral plexus, up through its multitudinous meanders to 
the inferior petrosal sinuses (which occur neither in the 
figure nor text of the present work), thence through veins 
to the cerebral parenchyma. A man might just as well 
try to reach the peak of the Rocky Mountains by drifting 
up the Missouri river in a cardboard boat! It is fortunate 
that the coronary veins do not anastomose with the vertebral 
veins or that would be the track which cardiac hydatids 
would have to follow to the cerebrum! 

These remarks have been critical. In his summary Dr. 
Herlihy invited criticism. I do not wish to discourage him 
from studying the flow of blood in veins. I am sure there 
is much still to be found out about it. Our knowledge will 
not be advanced, however, by the methods so far pursued 
by him. It is a subject requiring the application of the 
experimental method, probably of the simple and cogent 
type of William Harvey. When Dr. Herlihy has done this 
he may be able to state the proof of his hypothesis in 1,500 
words instead of using 15,000 to bemuse himself and me. 

Yours, etc., 
R. WRIGHT, 
Professor of Physiology. 
The University of Melbourne, 
Melbourne, 
June 10, 1947. 


“PALUDRINE” IN MALARIA. 


Str: Recent publication in the lay Press re certain cases 
of recurrence of clinical malaria after patients have had a 
course of “Paludrine” has led to expression of Gisappointment 
on the part of some sufferers from malaria. A gloomy view 
is not justified in the light of results. Since about August, 
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1946, through the efficient anti-malaria service of the 
Repatriation Commission, the Australian returned service- 
men whose blood slides in an apparent recurrent malaria 
show “positive” are given an introductory six-day “Atebrin 
course (days 1 and 2, two “Atebrin” tablets t.d.s. p.c., ex 
ag.; days 3, 4, 5 and 6, one “Atebrin” tablet t.d.s. p.c., ex aq.) 
followed by a course of “Paludrine”, that is, one “Paludrine 
tablet every Sunday and Wednesday for twenty-five weeks. 
Admittedly some cases have occurred where, after the 
“Paludrine” course, patients have had attacks of apparent 
clinical malaria, some whose blood slides are “positive” and 
some “negative”. The “positives” are given a second course 
of “Paludrine” as before and the “negatives” a refresher 
course of “Atebrin” as was customary before the introduction 
of “Paludrine”’. The position is now that “Paludrine” is not 
the miracle drug which some expected, but it is “the best 
bet”” up to date. It has given patients six months’ freedom 
from the manifestations of the disease—only a very small 
minority suffered apparent clinical malaria during the 
“Paludrine” course and then in the early stage when only 
a small amount of the drug had been taken. We are lucky 
to have the drug available in Australia. In the latest 
edition to hand of Revue du paludisme et de médecine 
tropicale (Paris) “Paludrine” is not mentioned. 
Yours, etc., 

Sydney, IN BYRNE. 

June 13, 1947. 


Gustralian Medical Board jOroceedings. 


NEW SOUTH WALES. 


THE undermentioned have been registered, pursuant to 
the provisions of the Medical Practitioners Act, 1938-1939, 
of New South Wales, as duly qualified medical practitioners: 


Dunn, Hugh Patrick, M.B., Ch.B., 1941 (Univ. New 

aland), 23, Newcastle Street, Rose Bay 

O'Kane, Robert, M.B., Ch.B., 1939 (Univ. Glasgow), 100, 
Kurraba Road, Neutral Bay. 

van Leent, Johan Philip, approved for registration in 
terms of Section 17 (b) of the Medical Practitioners 
Act, 1938-1945, Flat 44, Birtley Towers, Elizabeth 
Bay. 

The following additional qualifications have been regis- 
tered: 

Franklin, Norman Norbert, 30, Old South Head Road, 
Vaucluse (registered in accordance with the pro- 
visions of Section 17 (a) of the Medical Practitioners 
Act, 1938-1939), M.B., B.S., 1946, Univ. Sydney. 

McCarthy, William Justin, 35, Montague _ Street, 
Goulburn (M.B., 1945, Univ. Sydney), B.S., 1946, 
Univ. Sydney. 

Scanlan, Derrick, 42, Burwood Road, Concord (M.B., 
1940, Univ. Sydney), B.S., 1946, Univ. Sydney. 

Taperell, Quentin John, provisional registration, 1947 
(Univ. Sydney), 8, Rutledge Street, Eastwood 

Williams, Jenkyn Lawrence Kenneth, M.B., B.S., 1936 
(Univ. Sydney), 220, Pacific Highway, Adamstown, 
New South Wales. 

Wolfers, Philip Benjamin, provisional registration, 1947 
(Univ. Sydney), 3, Bellevue Park Road, Bellevue 
Hill. 

Beveridge, Ruby Scoular, L.R.C.P., L.R.C.S., 1923 (Univ. 
Edinburgh), u.R.F.P., 1923 (Univ. Glasgow), 37, 
Telford Street, Newcastle. 

Ziegler, Erich, registered under the provisions of Section 
17 (b) of the Medical Practitioners Act, 1938-1945, 
East Gresford, New South Wales. 


Mominations and Elections. 


THE undermentioned have applied for election as members 
of the New South Wales Branch of the British Medical 
Association: 

Doherty, John William, M.B., B.S., 1946 (Univ. Sydney), 
46, Anglo Road, Campsie. 
Gray. Eva, provisional registration, 1947 (Univ. Sydney), 
Bellevue Road, Bellevue Hill. 


stone. David Amor Harvey, provisional registration, 
1947 (Univ. Sydney), 
Croydon. 

Morris, Walter John, M.B., BS., 
6, Brierley Street, Cremorne. 


Western Suburbs Hospital, 
1945 (Univ. Sydney), 
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The undermentioned have been elected as members of the 
New South Wales Branch of the British Medical Association: 


Adams, David Joseph Monk, M.B., B.S., 1945 (Univ. 
Sydney), 8, Kuringai Avenue, Turramurra. 
Chandler, Roderick Peter, provisional registration, 1947 


(Univ. Sydney), Royal Prince Alfred Hospital, 
Camperdown. 

Cummins, George Edwardes, provisional registration, 
1947 (Univ. Sydney), 52, Enmore Road, Newtown. 

Green, David Lewis, provisional registration, 1947 
(Univ. Sydney), 43, The Crescent, Manly. 

Hatfield, Kenneth Daniel, M.B., B&. 1946 (Univ. 
Sydney), 11, Roscoe Street, Bon 

Hughes, Cedric O’Gorman, M.B., “BS., 1943 (Univ. 


Sydney), c.o. Albury Hospital, Albury. 

Lamond, Thomas Stansfield, provisional registration, 
1947 (Univ. Sydney), Kulgoa Street, Pymble. 

McFarland, Dorothy Mae, M.B., B.S., 1946 (Univ. Sydney), 
Rachel Forster Hospital for Women and Children, 
Pitt Street, Redfern. 

Nuffield, Edward Joseph Alexander, provisional regis- 
tration, 1947 (Univ. Sydney), St. George District 
Hospital, Kogarah. 

Raffan, Harry Douglas, M.B., B.S., 1937 (Univ. Sydney), 
135, Macquarie Street, Sydney. 

Shortland, Leonard Leslie, M.B., B.S., 1940 (Univ. 
Sydney), Maitland Road, Hexham, New South Wales. 


Dbituarp. 


AUGUSTINE BYRNE O’BRIEN. 


WE regret to announce the death of Dr. Augustine Byrne 


O’Brien, which occurred on June 19, 1947, at Hobart. 


Corrigendum. 


Our attention has been drawn to an error in the obituary 
notice of the late Dr. Alfred John Gibson which was pub- 
lished in the issue of June 14, 1947. The statement is made 
that he was born at Windsor, New South Wales; this is 
incorrect—he was born at Edinburgh, Scotland. 


Wedical Appointments. 


Dr. G. S. S. Hayes has been appointed a member and 
deputy chairman of the Queensland Health Education 
Council, in pursuance of the provisions of The Health Acts, 
1937 to 1946, of Queensland. 

Dr. D. Gordon has been appointed a member of the 
Queensland Health Education Council, in pursuance of the 
Drovisions off The Health Acts, 1937 to 1946, of Queensland. 

L. W. Clarke has been appointed to represent the 
Government as assessor with the Medical Assessment 
Tribunal, in pursuance of the provisions of The Medical 
Acts, 1939 to 1946, of Queensland. 


Books Received. 


“Child Health’. edited by Alan Moncrieff, M.D., F.R.C.P., and 
William A. R. homson, M.D. ; Practiti oner Handb ooks 
1947. London: and (Publishers), Limited. 
84” x 54”, pp. 254. Price: 14s. 

“Burma a Lanes gag by Gordon S. Seagrave, M.D.; 
1946. Sydn Dymock’s Book Arcade, Limit London 
Victor Gollancz, 84” x 63”, pp. 268, with many illustrations. 


Price: 10s. 64 
“Anatomy and Physiology for Students of Physiotherapy, 


Occupational Therapy and Gymnastics’, by C. F. V. Smout, 


M.D., M.R.C.S., L.R.C.P. and R. J. S. McDowal!, M.D., D.Sc.; 
Second Edition; 1947. ndon: Edward Arnold and Company. 
9” x 6”, pp. 478, with many illustrations, some of them 
coloured. rice: 30s. 

“The Christchurch Hospital Medical Manual’, edited b: 
Cc. T. Hand Newton, 1347. .R.A.C.P., F.R.C. 
(Edinburgh); Second Edition; 1947. ae. New 


Zealand : | Limited. 83” x 54”, 


122. 
“The M Type Tubercle Bacillus: ithe Vole Acid-Fast 


Bacillus’ ”, oe yy A. Q Wells, with “Notes on the Morphology of 


Infection by the Vole Acid-Fast Bacillus’, by A. H. T. R 
Smith; 1946 Medical Research Council of the Privy Council, 


Special Report Series Number 259. London: His Majesty's 
Stationery Office. 94” x 6%, pp. 56, with many illustrations. 


ice: 2s. 
“RH: Its Relation to Congenital Horan: Disease and to 
Intragroup Transfusion Reactions’, by Edith L. Potter, M.D., 
Ph.D.; 1947. Chicago: The Year Book Publishers, — 
8” x 53a” » Pp. 360, with many illustrations. Price 


Diary for the Bonth. 


JUNE 27.—Queensland Branch, B.M.A.: Council Meeting. 


Juty 1. a — Wales Branch, B.M.A.: Council Quarterly 
eetin 

JuLy 2. —Victorian’ Branch, B.M.A.: Branch Meeting. 

JuLy 2.—Western Australian Branch, B.M.A.: Council Meeting. 

Juty 3.—South Australian Branch, *B.M.A.: Council Meeting. 

JuLY 4.—Queensland Branch, B. Branch Meeting. 

JuLy 8.—Tasmanian Branch, B.M.A.: Ordinary Meeting. 

Juty 8—New South Wales Branch, B.M : Executive and 


Finance Committee. Siaedaton and Science 


Committee. 


Medical Appointments: Important Motice. 


MEDICAL PRACTITIONERS are requested not to apply for any 
appointment mentioned below without having first communicated 
with the Honorary Secretary of the Branch concerned, or with 
the Medical Secretary of ” British Medical Association, 
Tavistock Square, London, tok 
New South Wales Branch seuaaeis Secretary, 135, Macquarie 

Street, Sydney): Australian Natives’ Association; Ashfield 
and District United Friendly Societies’ Dispensary : Balmain 
United Friendly Societies’ Dispensary; Leichhardt and 
Petersham United Friendly Societies’ Dispensary; Man- 
chester Unity Medical and Dispensing Institute, Oxford 
Street, Be North Sydney Friendly Societies’ Dis- 
pensary Limited; People’s Prudential Assurance Company 
Limited ; Phoenix Mutual Provident Society. 

Victorian Branch Medical Society Hall, 
East Melbourne): Associated Medical Services Limited; 
all Institutes or Medical Dispensaries ; Australian Prudentiai 
Association, Proprietary, Limited; Federated Mutual 
Medical Benefit Society ; Mutual National Provident Club; 
National Provident ‘Association ; Hospital or other appoint- 
ments outside Victoria. 

Queensland Branch (Honorary Secretary, M.A. House, 225, 

ckham Terrace, Brisbane, B.17): Sakon Associated 
Friendly Societies’ Medical Institute; Bundaberg Medical 
Brisbane City Council ‘(Medical Officer 
Health). Members accepting LODGE EC: and 
those desiring to accept appointments to any COUNTRY 
HOSPITAL or position outside Australia are advised, in 
their own interests, to submit a copy of their Agreement to 
the Council before signing. 

South Australian Branch (Honorary Secretary. 178, 
Terrace, Adelaide): All Lodge appointments in 
Australia; all Contract Practice appointments in 
Australia. 

Western Australian Branch (Honorary Secretary, 205, Saint 
George’s Terrace, Perth): Wiluna Hospital; ‘all Contract 
Practice appointments in Western Australia. All govern- 
ment appointments with the exception of those of the 
Department of Public Health 


Editorial Motices. 


Manuscripts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THE 
MEDICAL JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 

All communications should be addressed to the Editor, THB 
MEDICAL JOURNAL OF AUSTRALIA, The Printing House, Seamer 
Street, Glebe, New South Wales. (Telephones: MW 2651-2.) 

Members and subscribers are requested to notify the Manager, 
THE MEDICAL JOURNAL OF AUSTRALIA, Seamer Street, Glebe, 
New South Wales, without delay, of any irregularity in the 
delivery of this journal. The management cannot accept any 
responsibility or recognize any claim arising out of non-receipt 
of Journals unless such notification is received within one 
mont 

SUBSCRIPTION RATES.—Medical students and others not 
receiving THe MepicaAL JOURNAL oF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of any 
quarter and are renewable on December 31. The rates are £2 
for Australia and £2 5s. abroad per annum payable in advance. 
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COMMONWEALTH OF AUSTRALLA. DEPARTMENT OF HEALTH. 


PENICILLIN 


COMMONWEALTH PENICILLIN IS AVAILABLE IN THE FOLLOWING PACKS: 


1 bottle holding 200,000 units; also in b of 5 bol 

: 0, ” ; ” ” ” ” 
ampe' \ ” ” ” am 
” 5, ” ” ” 6 ” 


PENICILLIN SULPHANILAMIDE POWDER for local 


Available in single bottles containing {0 grammes; also boxes containing 6 bottles each of 10 grammes. 


ED WATER For use‘as diluents for Penicillin 
pecially prepared for use with Penicillin) are available in single 10 c.c. ampoules and 


These (specially 
PENICILLIN OINTMENT. 


boxes of 5 x 10 
Penicillin’ Ointment is available in packets holding—1! taining 7,500 unite of Penteifiia: 
ing Sterile Water; 4 oz. jar Ointment Base, ready ms dispensing “by the Medical Practitioner 
It is issued (Dried) in this way to ensure that the Ointment is fully potent when dispensed for 


1 
or the 


use bythe patient. 
d “Ointment of Penicillin, B.P.”, as the base 
weeping 


This ointment must not be confused with 
is of different composition, being specially pont ote to yield an oil-in-water type of emulsion for use on 
surfaces. 


' PENICILLIN LOZENGES 


Bottle containing 25, 50 and 100 lozenges. 


Supplies are available from the Senior Commonwealth Metical Officers, whose addresses are: New South 
Wales, Customs House, Circular Quay, Sydney; Victoria, Building, 118 Queen Street, Melbourne; South 
Western Australia, 4th Flo G.P.0., Perth; 


tree “Adelaide; 
11-47 King’ William: street, Aa Queensland, Anzac Square, Adelaide ‘Street, Brisbane. 


The above products are also available from the Commonwealth Serum Laboratories, Parkville. 


COMMONWEALTH SERUM LABORATORIES 


PARKVILLE, N.2, VICTORIA, —, 
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THREE IMPORTANT USES 


{ Ten drops daily of Adexolin Liquid 
for the infant ensure normal dental 


2 Twenty drops of Adexolin Liquid 

daily during pregnancy safeguard the 
mother against dental caries, the child 
against rickets, and both against infection. 


* Each c.c. of Adexolin Liquid contains 


. 12,000 i.u. of vitamin A and 2,000 iu. of 


vitamin D. 
3 Up to twenty drops of Adexolin 14 2 0c, 
hourly during the initial stages of 
fever, increase resistance. At the later 
stages, Adexolin in smaller doses supplies GLAXO LABORATORIES (AUST.) PTY. 
the fat-soluble vitamins lacking in low-fat _ LTD. gated 


diet. 3 Melbourne , Sydney 


Well-tried and successful dried milk foods, graded to 
suit bottle-feeding requirements from birth to weaning 


i infant without causing an’ 
The declared content of vitamin D in 


HE formula of Glaxo No. | 
approximates to that of human 
breast milk. Both the fat and protein: 


centent are diminished to suit the digestive capacity Glaxo is a warrant that proper regard is paid to 
of the infant during the first months of life. the importance of calcium metabolism. The incor- 
It is also suitable for premature and weakly poration of both vitamin D and iron in measured 
babies. amounts provides factors which build not only for 
Glaxo No. 2 contains a higher proportion of fat the present but for the future. Orie 
and protein and is designed for the feeding of Constancy of composition and the greatest possible 
infants whose dietetic requirements are no longer freedom from bacteria are accepted features of 
satisfied a fully humanised milk food. Glaxo. " 

The simple change from Glaxo No. | to Glaxo Both forms of Glaxo are sold in sealed and dated 
No. 2 provides for the progressing needs of the tins in |-lb. and 3-lb. sizes. 


GLAXO LABORATORIES (AUST.) PTY. LTD., MELBOURNE AND SYDNEY 
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COMMONWEALTH OF AUSTRALIA. DEPARTMENT OF HEALTH. 


PENICILLIN 


COMMONWEALTH PENICILLIN IS AVAILABLE IN THE FOLLOWING PACKS: 


1 bottle holding 200,000 units; also in boxes of 5 bottles. 


” ” 100,000 


1 
1 ampoule ” 1 5,000 ” 
1 5,000 _ ,, 


PENICILLIN SULPHANILAMIDE POWDER for local application. 


Available in single bottles containing 10 grammes; also boxes containing 6 bottles each of 10 grammes. 


SrELE a WATER For use as diluents for Penicillin 


These products (specially prepared for use with Penicillin) are available in single 10 c.c. ampoules and 


boxes of 5 X 10 c.c. 
PENICILLIN OINTMENT 


Penicillin Ointment is available in packets holding—I ampoule containing 7,500 units of Penicillin; 
1 ampoule containing Sterile Water; 4 oz. jar Ointment Base, ready for dispensing by the Medical Practitioner 
or the Chemist. It is issued (Dried) in this way to ensure that the Ointment is fully potent when dispensed for 


use by the patient. 
This ointment must not be confused with the “Ointment of Penicillin, B.P.’’, as the base is of different 


composition, being specially prepared to yield an oil-in-water type of emulsion for use on weeping surfaces. 


PENICILLIN LOZENGES 


Bottles containing 25, 50 and 100 lozenges. 


” ” ” 7 6 ampoules. 


Supplies are available from the Senior Commonwealth Medical Officers, whose addresses are: New South 
Wales, Customs House, Circular Quay, Sydney; Victoria, A.C.A. Building, 118 Queen Street, Melbourne; South 
Australia, C.M.L. Building, 41-47 King William Street, Adelaide; Western Australia, 4th Floor, G.P.O., Perth; 
Tasmania, Howick Street, Launceston; Queensland, Anzac Square, Adelaide Street, Brisbane. 
Penicillin-Sulphanilamide-Powder, Sterile Distilled Water, Sterile Saline, Penicillin Ointment 

and Penicillin Lozenges are also available from the Commonwealth Serum Laboratories, Parkville. 


COMMONWEALTH SERUM LABORATORIES 


PARKVILLE, N.2, VICTORIA, AUSTRALIA 
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BENZYL BENZOATE EMULSION 


in bottles of 5 fluid ounces 


FOR SCABIES 


FELTON, GRIMWADE & DUERDINS PTY. LTD., MELBOURNE. 
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